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Television  Interference  or  TVI  can  be  a  tangled  mess  for  ham  radio  operators.  Learn  how 
to  operate  in  harmony  with  your  neighbors’  TV.  Ttirn  to  “Preventing  Television 
Interference”  on  page  8.  (Photo  by  David  Cassidy  N1GPH.) 


“The  beginner’s  guide 
to  the  exciting  world 
of  amateur  radio.” 
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Callsigns 

The  FCC  in  December  pro¬ 
posed  giving  amateurs  the  abili¬ 
ty  to  choose  their  own  callsigns, 
once  a  new  automated  process¬ 
ing  system  has  been  implement¬ 
ed  at  the  Commission’s  Private 
Radio  Bureau.  Under  the  so-called 
“vanity  callsign"  proposal,  hams 
would  be  required  to  II Ic  a  form 
and  pay  a  fee  to  apply  for  an  avail¬ 
able  callsign. 

The  FCC  said  that  callsign  se¬ 
lection  by  new  hams  was  not  yet 
feasible,  but  left  that  issue  open 
for  possible  future  discussion. 
The  new  automated  system  may 
eventually  allow  for  individuals 
to  check  on  the  availability  of 
callsigns  and  for  electronic 
filing  of  license  applications. 

Trustees  of  club  and  military 
recreation  stations  would  also  be 
eligible  for  the  new  program.  An 
earlier  rule  establishing  a  call- 
sign  administrator  program  for 
club  and  military  stations  was 
canceled  after  never  being  im¬ 
plemented.  The  action  look  place 
during  the  first  meeting  under 
new  FCC  Chairman  Reed  Hundt. 
TNX  San  Gabriel  Valley  Radio 
Club's  "The  Loudspeaker ;  " 
January  1994. 


Examiners  Busted 


The  FCC  has  suspended  the 
accreditation  of  several  South¬ 
ern  California  Volunteer  Exam¬ 
iners  following  a  three-month 
investigation.  The  Commission 
also  invalidated  the  amateur  li¬ 
censes  and  license  upgrades  of 
2 1  people.  The  testing  sessions 
in  question  took  place  in  the  Los 
Angeles  area  in  June  and  Au¬ 
gust  of  1993.  Both  involved  the 
ARRL  and  W5YI  VECs. 

Details  are  still  sketchy  as  this 
goes  to  press,  but  there  are  in¬ 
dications  the  investigation  could 
be  turned  over  to  the  Department 
of  Justice  for  further  inquiry. 


Should  the  Justice  Department 
seek  prosecution  on  fraud  chaiges, 
a  lot  of  people  could  face  heavy 
fines  or  jail  time  as  a  result. 

FCC  Personal  Radio  Branch 
Chief  John  B.  Johnston  W3BE 
commended  both  the  ARRL  and 
the  W5Y1  group  for  their  joint 
cooperation  in  uncovering  the 
irregularities  in  the  L.A.  testing 
sessions.  He  also  praised  them 
for  their  quick  action  in  sus¬ 
pending  the  Volunteer  Examin¬ 
ers  believed  to  be  involved.  TNX 
Westlink  Report,  No.  664,  De¬ 
cember  3! ,  1993;  ARRL;  and 
Newsline. 


Digital  Hams 


Anyone  interested  in  digital 
communications  is  invited  to  sub¬ 
mit  a  formal  paper  for  the  1994 
ARRL  National  Digital  Confer¬ 
ence  to  be  held  August  19-21.  in 
Bloomington,  MN.  The  theme  for 
this  year’s  conference  is:  “Digi¬ 
tal  Communications — Amateur 
Radio  of  Today  .  .  .  and  the 
Future." 


Presentation  at  the  conference 
is  not  required  for  publication.  Pa¬ 
pers  arc  due  by  June  20  and  should 
be  submitted  to  Maty  Weinberg. 
ARRL.  225  Main  Street,  New¬ 
ington,  CT  061 1 1 :  or  via  Internet 
at  Iweinbcr@arrl.org.  A  schedule 
for  presentation  of  papers  will  be 
available  in  early  July.  TNX  Mike 
Stapp  KE0WW. 
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Slay  the  TVI  Dragon! 


General  Chairman,  Dave  Grubb,  KC8CF  Asst.  General  Chairman,  Ken  Allen,  KB8KE 


#  Giant  3  day  Flea  Market  #  Exhibits  #  Activities  for  the  Non-Ham 


Information 

General  Information:  (513)  276-6930 
or,  write  to 

Hamvention,  Box  964,  Dayton,  OH  45401-0964 
Lodging  Information:  (513)  223-2612 
(No  Reservations  by  Phone) 

Flea  Market  Information:  (513)  276-6932 
Lodging 

Please  write  to  Lodging,  Dayton  Hamvention,  Chamber 
Plaza,  5th  &  Main  Streets, 

Dayton,  OH  45402-2400  or  refer  to  our  1993  Hamvention 
program  for  a  listing  of  hotel/motels  in  the  Dayton  area. 

Special  Awards 

Nominations  are  requested  for  Amateur  of  the  Year,  Special 
Achievement  and  Technical  Excellence  awards.  Refer  to  the 
Hamvention  Program  for  nomination  form  or  contact 
Hamvention  Awards  Chairman,  Box  964 
Dayton,  OH  45401-0964.  ] 

1994  Deadlines 
Award  Nominations:  March  1 
Advance  Registration  and  Banquet 
USA  -  April  8  Canada  -  April  1 
Flea  Market  Space:  February  1 


Flea  Market 

Flea  Market  Tickets  (valid  all  3  days)  will  be  sold  IN 
ADVANCE  ONLY.  No  spaces  sold  at  gate.  A  maximum  of  3 
spaces  per  person  (non-transferable).  Electricity  is  available 
in  a  portion  of  the  last  Flea  Market  row  for  $40  additional  per 
space.  Rental  tables  and  chairs  are  not  available  in  the  Flea 
Market.  Vendors  MUST  order  an  admission  ticket  when 
ordering  Flea  Market  spaces.  Please  send  a  separate  check 
for  Flea  Market  space(s)  and  admission  ticket(s).  Spaces  will 
be  allocated  by  the  Hamvention  committee  from  all  orders 
received  by  February  1 .  Please  use  1st  class  mail  only. 

Notification  of  Flea  Market  space  assignment  will  be  mailed  by 
March  15, 1994.  Checks  will  not  be  deposited  until  after  the 
selection  process  is  complete. 

License  Exams 

Novice  thru  Extra  exams  scheduled  Saturday  and  Sunday 
only.  Send  FCC  form  610  (Aug  1985  or  later )  -  with  requested 
elements  shown  at  top  of  form,  copy  of  present  license  and 
check  for  prevailing  rates  (payable  to  ARRL/VEC)  to  Exam 
Registration,  708  Mapleside  Dr.  Trotwood,  OH  45426 
Free  bus  service 

Free  bus  service  will  be  provided  between  Hamvention  and 
our  satellite  parking  areas.  In  addition,  some  motels  may  offer 
transportation  to  Hamvention. 


HAMVENTION  Is  sponsored  by  the  Dayton  Amateur  Radio  Association  Inc. 


Advance  Registration 

Enclose  check  or  money  order  for  amount  indicated  in 
U.S.  dollars  and  type  or  print  your  name  and  address  clearly. 

Make  checks  payable  to: 

Dayton  HAMVENTION  Mail  to  - 

Dayton  Hamvention  Box  1446,  Dayton,  OH  45401-1446 

Flea  Market  tickets  Please  enclose  two  checks 

□  Send  admission  tickets  only  if  flea  market  space(s)  assigned. 

□  Send  admission  tickets  regardless  of  flea  market  space  assignment. 


Name _ Call 

Address _ 

City _ State _ Zip+4 _ 

Daytime  Phone  #  (  )  _ Evening  Phone  #  (  )  _ 


How  Many 

Admission 

@  $11.00* 

$ 

(valid  all  3  days) 

Grand  Banquet 

@  $22.00** 

$ 

Alt.  Act.  Luncheon 

(Saturday) 

@  $8.50 

$ 

(Sunday) 

@  $8.00 

$_ 

Flea  Market  i 

$30/1  space 

(Max.3  spaces) 

$60/2  adjacent 

$150/3  adjacent 

$ 

Electricity  add 

$40.00/space 

$ 

Covered  tent 

$21 5.00  ea. 

$ 

Total  $ 


*$14.00  at  door 
**$24.00  at  door,  if  available 
t  Admission  ticket  must  be 
ordered  with  flea  market  tickets 


Challenges . . . 

Just  because  you  may  be  relatively  new  to 
amateur  radio  doesn't  mean  that  you  can't  have 
fun  doing  some  pioneering.  And  there's  plenty 
of  pioneering  that  needs  to  be  done.  The  time  was 
when  virtually  every  new  development  in  com¬ 
munications  started  with  radio  amateurs.  In 
recent  years  we've  dropped  the  ball,  and  this  has 
sonic  of  us  worried  that  our  franchise  could  be 
terminated. 

I've  explained  in  the  past  how  Jack  Babkes 
W2GDG  came  up  with  the  idea  for  narrowband 
FM  back  in  1946.  He  parlayed  that  brainstorm 
into  a  fortune.  Thai's  about  all  we  use  on  VHF 
these  days.  Another  ham  invented  single  side¬ 
band.  Another  came  up  with  slow-scan  TV.  and 
so  on.  I  was  lucky  enough  to  be  around  in  those 
days  and  to  be  one  of  the  pioneers  helping  these 
new  modes  get  popular. 

So  what  challenges  have  we  today?  Well,  we’re 
still  creeping  along  on  the  high  frequencies  with 
packet.  We  need  to  goose  that  up  to  at  least  9,600 
baud,  complete  with  error  correcting.  We  need  to 
gel  busy  with  digital  voice,  complete  with  data 
compacting  algorithms.  And  let's  speed  up  our 
slow-scan  TV  while  we're  at  it. 

You  have  the  same  168  measly  hours  a  week 
that  I  have,  so  what  are  you  doing  with  them?  Are 
you  reading  and  educating  yourself  or  are  you 
watching  TV.  going  to  the  movies,  and  rag-chew¬ 
ing?  Or  are  you  addicted  to  watching  ball  games? 

When  1  discovered  RTTY  back  in  1949  I  got 
busy  learning  all  I  could  about  it.  There  wasn't 
much  written  then,  so  I  learned  from  John  Williams 
W2BFD.  I  had  to  build  all  my  own  equipment, 
but  that  helped  me  learn.  The  next  thing  I  knew 
1  was  publishing  a  RTTY  journal.  Then  I  wrote 


QLF 

by  Wayne  Green  W2NSD/1 


a  book,  and  all  that  led  to  a  column  in  CQ, 
and  so  on. 

When  single  sideband  came  along  I  built  a 
transmitter  and  helped  pioneer  that  mode.  I  told 
you  recently  how  I  Hew  around  the  world  in  1959 
using  one  of  the  first  transistorized  sideband 
transceivers.  I  had  to  learn  not  only  about 
sideband,  but  also  about  transistors.  But  I  didn't 
do  anything  then  that  you  can’t  do  today.  There 
arc  all  kinds  of  opportunities  open  today  for 
experimenters  and  pioneers. 

When  the  FCC  forced  taxicabs  to  change  to 
narrowband  FM.  that  put  thousands  of  old  wide¬ 
band  rigs  on  the  surplus  market.  This  got 
amateur  radio  FM  repeaters  started  in  the  1960s. 
I  was  just  about  to  put  one  on  the  air  in  1965  from 
my  shack  high  up  on  Mount  Monadnock  (NH). 
I  had  a  technician  working  with  a  dealer,  modi¬ 
fying  a  beaut  of  a  rig  for  440  MHz  remote 
control.  With  the  virtual  collapse  of  amateur  ra¬ 
dio  due  to  the  ARRL’s  so-called  Incentive 
Licensing  deal,  which  almost  put  73  out  of 
business  along  with  the  rest  of  the  industry,  I 
didn't  really  get  going  strong  until  1969.  when  I 
put  my  own  repeater  on  Pack  Monadnock. 

I  started  a  repeater  magazine,  published  hun¬ 
dreds  of  articles  in  73,  and  put  out  a  scries  of 
books.  Suddenly  repeaters  and  2  meter  FM 
became  a  big  deal.  The  technology  we  hams 
developed  was  then  put  to  work  as  cellular 
telephones. 

My  point  is  that  no  matter  how  complicated 
some  new  technology  seems,  it  really  doesn’t  take 
long  for  anyone  to  become  an  expert  and  be  able 
to  contribute  experimentally. 

I  keep  running  into  hams  who've  accepted  my 
past  challenges.  There  arc  some  very  wealthy 


hams  today  who  got  started  with  repeaters  and 
went  into  cellular  telephones.  There  are  others 
who  believed  me  when  I  recommended  gelling 
into  security  electronics.  Hundreds  of  hams  did 
very  well  when  I  touted  them  onto  computers 
back  in  the  beginning.  I  ran  into  one  in  Berlin 
last  month. 

AH  sorts  of  opportunities  are  still  there  as  new 
technologies  open. 

In  case  you're  worried  about  the  competition 
from  professional  scientists  and  from  well- 
funded  laboratories,  let  me  assure  you  that  this  is 
an  exaggerated  concern.  Scientists  tend  to  stick 
to  what  they  know  works  and  not  venture  into  the 
unknown.  And  that  goes  even  more  for  research 
funds,  both  at  universities  and  from  govern¬ 
ment  sources. 

Scientists  are  famous  for  ridiculing  anything 
new.  Famous  scientists  arc  well-known  for 
rejecting  legitimate  discoveries.  In  case  you've 
been  brainwashed  by  pathological  skeptics  into 
doubting  things  such  as  faith  healing,  auras,  spoon 
bending,  clairvoyance,  psychic  phenomena,  and 
so  on,  then  you  just  haven't  done  much  experi¬ 
menting,  or  even  much  reading.  Invest  $4.95  for 
the  pockctbook  edition  of  Michael  Crichton's 
Travels  and  come  up  to  speed.  It’s  a  fun  book. 
Mike's  the  chap  who  brought  you  Jurassic  Park , 
and  a  bunch  of  other  stories  and  movies . . .  like 
Rising  Sun  and  The  Andromeda  Strain. 

The  next  thing  you  know  I'll  have  you  start¬ 
ing  to  read.  Maybe  even  starting  to  think.  I  might 
get  you  excited  about  cold  fusion.  I  met  a  chap 
at  the  cold  fusion  conference  who's  proven  in  his 
garage  that  it  works.  Now  he  may  or  may  not 
make  billions  out  of  it  but  he  has  the  chance,  and 
you  don't. 

I  met  Bill  Gates  when  he  first  got  started  with 
computers  back  in  1976.  Ditto  Steve  Jobs,  and 
most  of  the  other  wealthy  computer  pioneers.  That 
was  less  than  20  years  ago.  at  a  time  when  I  was 
urging  my  73  readers  to  gel  involved  with 
computers. 

Now  let’s  suppose  that  old  Uncle  Wayne  gels 
under  your  skin  and  you  decide  to  check  out  this 
cold  fusion  stuff.  The  next  thing  you  know  you 
are  turning  out  more  and  more  efficient  ways  of 
generating  power.  Then  you  get  the  bright  idea 
to  put  a  home  experimenter's  kit  on  the  market 
in  lime  for  Christmas  1995  and  you  make  a  killing. 
You  give  ’em  palladium  mesh  and  nickel  to  use 


TWO  METER  ANTENNA  WITH  6  dBi  GAIN 

Co-Linear  design  has  a  6  dBi  gain!  Built  with  sturdy  High-Temper  aluminum.  Antenna  as¬ 
sembly  is  simple  and  easy-  only  two  screws  to  install.  No  tuning  necessary-  antenna  is 
pre-tuned  for  144-1 48  MHz  operation.  SWR  is  typically  less  than  1.5:1  across  entire  band. 
All  stress  points  are  reinforced  with  solid  Nylon  rod.  Antenna  has  very  low  wind  loading, 
and  is  at  DC  ground  for  lightning  protection.  Antenna  mounts  on  any  1 -1/41  mast  utilizing 
two  5/1 6*  U-bolts.  Height  1 02*.  This  antenna  is  perfect  for  Packet  and  FM  Voice  Repeaters, 
Simplex,  and  performs  extremely  will  as  a  scanner  antenna. 


You  may  purchase  the  C-ZED  Antenna  at 

L.  D.  BREWERS  2-WAY  RADIO  TAMPA,  FL  81 3-960-8023 
ELI'S  AMATEUR  RADIO  FT.  LAUDERDALE,  FL  1-800-780-0103 
CARL’S  ANTENNAS  PALM  BAY,  FL  407-952-6849 
MIKE'S  ELECTRONICS  FT.  LAUDERDALE,  FL  305-491-7110 


Only  $24.95 
Each  Plus 
$5.00 
Shipping  & 
Handling 


Florida 

Residents 

Please  Add  6% 
Sales  Tax 


ORDER  BLANK 

Name _ 

Street  Address _ 

City _ State _ ZIP _ 

Tel _ Best  Time  to  Call _ 

Quantity  Ordered _ @  $ _ Plus  $5.00  each  for 

Shipping  &  Handling  Plus  6%  FL  Sales  Tax  (If  Applicable) 
=  $ _ Check  or  M/O _ Enclosed.  Mail  to: 


Model  2MC 


C-ZED  ANTENNAS 

1756  Lullaby  Terrace 
Port  St.  Lucie,  FL  34952 


Dealer 

Inquiries 

Welcome 

Call 

407-335-1738 


as  cathodes  and  anodes:  potassium  and  lithium 
salts  for  electrolytes;  some  deuterium,  a  thermo¬ 
couple.  a  thermos  bottle,  and  instructions.  What 
parent  wouldn't  spend  $79.95  for  a  kit  like  that? 

Then  you  might  start  making  miniature  toy 
perpetual  motion  machines  which  generate  enough 
power  to  light  a  halogen  bulb,  all  just  using  wa¬ 
ter  which  is  recycled. 

Where  docs  the  power  come  from?  Somehow 
it  comes  from  the  incredible  power  that  holds  our 
atoms  together.  No  one  knows  yet  for  sure  what's 
happening.  Oh,  we  know  that  all  matter  is  made 
up  of  energy,  and  we  know  we  can  unleash 
bunches  of  it  with  nuclear  fission  ...  and  we’re 
working  on  doing  it  with  hot  nuclear  fusion.  But 
apparently  there  are  some  ways  of  gently  tapping 
into  this  unlimited  power  source  without  the 
usual  humongous  explosions. 

There's  lots  more  worth  investigating.  I've 
written  about  the  need  for  more  research  into  plant 
biology  and  communications,  the  power  of 
ultraviolet  light  on  all  living  things,  bioelectro- 
magnetism,  and  so  on.  Or,  if  you  are  hung  up  on 
radio,  get  busy  inventing  the  next  generation  of 
digital  radios. 

Do  you  know  what  happens  when  you  start  a 
plant  growing  over  the  negative  terminal  of  a 
magnet?  The  positive  terminal?  And  how  do  these 
affect  mice  and  rats?  You  won't  believe  it  until 
you  either  read  about  it  or  do  some  of  your  own 
experiments.  All  it  lakes  is  a  lew  beans  and  some 
-patience  to  get  started. 

And  when  you've  done  that  then  I'll  be  after 
you  to  try  some  magnetized  water  and  prayer,  and 
see  what  happens  then.  Hch.  We're  just  begin¬ 
ning  to  scratch  the  surface  when  it  comes  to 
science.  Well,  some  of  us  are.  The  rest  of  us  have 
been  so  immobilized  by  our  lousy  school  system 
that  we  haven't  any  guts  to  do  anything  but  make 
life  miserable  for  ourselves  and  our  families. 
Perhaps  I'm  exaggerating.  A  little.  In  some 


eases. 
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AMATEUR  RADIO 

W1AW 


ORDER  NOW 

Great  Gift  for  the  New  Ham! 


•  Magnetic  or  Suction-Cup  Mounted 

•  Your  Call  Letters  or  Repeater  Freq 

•  Display  Sign  on  Trunk  or  Rear  Window 

•  Transferable  From  Car  to  Car 

•  No  Call  Lettering  Remains  on  Vehicle 


Order  - Magnetic  or  Suction-Mounted 
Version!  Select  -Black,  Blue  or  Red 
Background! 

#10  SASE  Brings  Info 

PRICE:  $9.95.  ...2/$18 

1923  Edward  Lane 

Merrick,  NY  11566 
Phone  516-546-4362 

-  Serving  Ham  Radio  Over  12  Years - 

CIRCLE  35  ON  READER  SERVICE  CARD 


Say  You  Saw  It  In 


Radio  Fun 
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Why  Should  a  Young  Person  Build? 

The  benefits  may  surprise  you . 

bv  James  L.  Griffith  WA7NDD 


Think  of  ham  radio  as  a  convention. 
Each  of  us  enters  this  exciting  hobby  from 
a  unique  direction,  like  the  entrance  doors 
that  surround  a  large  convention  hall.  The 
door  you  use  to  enter  the  hobby  represents 
your  entire  experience.  That  door  is 
different  from  another  ham's  door,  some¬ 
one  who  may  have  entered  the  hobby  for 
an  entirely  different  reason. 

Whatever  the  reason  that  piqued  your 
interest  in  amateur  radio,  somehow  you 
ended  up  at  the  same  “convention"  as  the 
rest  of  us  hams.  We  each  have  different 
experiences,  abilities,  education  levels  and 
jobs.  Yet.  we  greet  one  another  like  long- 
lost  friends  with  varying  interests  in 
amateur  radio. 

Many  people  with  varied  and  uncom¬ 
mon  interests  exchanging  ideas  make  ham 
radio  one  of  the  most  exciting  education¬ 
al.  learning-experience  hobbies  available 
to  people  of  all  ages.  You  gain  experience 
and  thus  ability  every  time  you  make  a 
contact  on  the  radio. 

My  Door  to  a  Ham  License 

As  a  teen-ager.  I  was  fascinated  by  elec¬ 
tricity.  I  was  not  sports-minded  in  high 
school  and  might  have  been  considered  a 
“nerd"  by  today's  standards.  My  playing 
Held  was  a  small  electronics  workbench 
built  for  me  by  my  father.  My  interest  in 
electronics  was  supported  by  my  parents 
and  led  me  to  an  electronics  building 
hobby  that  removed  boredom  from  a  rest¬ 
less  mind.  Building  gave  me  years  of 
enjoyment,  a  ham  license,  and  special  skills 
that  led  to  a  career. 

My  electronic  building  hobby  helped 
me  feel  worth.  It  added  self-confidence  to 
a  youth  struggling  for  identity  among  his 
peers.  If  you're  a  teen-ager,  a  building 
hobby  will  do  the  same  for  you.  even  if 


you  only  build  one  small  project  a  year. 

The  Way  It  Was 

In  1960,  exchanging  ideas  had  abso¬ 
lutely  nothing  to  do  with  my  becoming  a 
new  ham  operator.  In  the  '50s  and  '60s, 
electronic  magazines  were  a  hotbed  of 
construction  articles.  Electronics  in 
general  was  touted  as  the  career  of  the 
future:  it  still  is.  Not  only  did  I  want  to  be 
a  part  of  the  future,  I  found  building  elec¬ 
tronic  devices,  however  simple  they  might 
be,  a  positive 
and  rewarding 
experience. 

Surplus  elec¬ 
tronic  parts 
were  abundant. 

Although  it 
seemed  that  no 
two  parts  were 
exactly  alike, 
they  did  the  job, 
and  at  minimum  cost  for  a  teen-age 
budget.  You  learned  to  adapt  and  modify. 
Duplicating  exactly  a  piece  of  equipment 
in  an  article  was  not  likely. 

The  rig  design  was  always  in  modifi¬ 
cation  until  the  final  part  was  installed. 
Parts  used  in  articles  were  taken  from  TVs 
or  war  surplus  equipment.  Many  limes, 
identical  parts  could  not  be  found.  If  you 
were  new  to  electronics,  the  frustration  of 
parts  procurement  meant  the  end  of  the 
article  before  the  soldering  iron  was  even 
heated  up. 

There  was  not  an  electronic  hobby 
magaz.ine  printed  whose  feature  article  for 
the  month  did  not  involve  a  building 
project.  Later  on,  articles  took  a  different 
slant:  “Should  You  Buy  or  Build?"  And 
today,  more  often  than  not,  most  of  the 
articles  are  product  reviews. 


Building  Is  Better  Today! 

There  is  nothing  wrong  with  product 
reviews.  They  reflect  exciting  change  in 
electronic  technology.  We  probably  could 
not  build  a  modern  microprocessor- 
controlled  rig  at  home.  However,  rigs  can 
still  be  built.  QRP  mania  is  running  ram¬ 
pant.  Photo  A.  showing  Bill  KRSL’s  line 
of  QRP  home-brew  and  kit  projects,  is 
impressive.  Bill  KR8L  started  building  as 
a  teen-ager  in  1961.  Liner  amplifiers,  12 
volt  power  supplys  for  that  modern  rig, 
antenna  tuners, 
and  electronic 
keyers  can  save 
big  bucks  and 
are  fun  build¬ 
ing  projects. 

There  may 
not  be  as  many 
constructions 
articles  as  there 
used  to  be  but 
the  projects  that  are  written  up  are  more 
buildable,  duplicatable,  and  exciting  to 
use.  Ham  builders  save  hundreds  of 
dollars.  Building  a  simple  one-  or  two- 
chip  RS-232  computer  interface  for  one 
of  the  new  radios  that  allow  computer  con¬ 
trol  will  save  $75. 

Today,  parts  for  articles  are  available  on 
an  "off-the-shelf*  basis.  Parts  that  before 
were  difficult  to  find,  such  as  inductors 
and  coil  forms  for  receivers  and  transmit¬ 
ters.  are  now  furnished  by  specialized 
vendors  selling  toroid  forms.  For  today's 
modern,  simple-to-build  circuits,  induc¬ 
tors  are  no  longer  a  problem.  Transistors 
arc  more  interchangeable  than  tubes  ever 
were.  This  is  a  major  benefit,  saving  time 
from  parts  scrounging,  especially  if  you 
have  other  interests  that  take  up  hobby 
time. 


Ham  and  other  electronics  magazines 
are  full  of  vendors  with  standard,  highly 
specialized  parts  at  affordable  prices.  Frus¬ 
tration  is  avoided  because  articles  can  be 
duplicated  down  to  the  very  part  numbers. 
It  is  exciting  that  precision  pieces  of  elec¬ 
tronics  can  be  built  on  the  kitchen  table. 
Many  construction  projects  are  as  close 
as  the  nearest  Radio  Shack  store.  That's 
better  than  a  month’s  wait  from  a  catalog, 
as  it  was  in  the  '60s. 

Where  Do  You  Start? 

Buying  tools  is  the  best  investment  you 
can  make.  They  arc  always  worth  what 
you  pay  for  them,  and  they  are  a  valuable 
asset  that  will  save  you  money  on  car, 
household,  and  electronic  repairs. 

Sec  Photo  C.  Basic  tools  arc  not  ex¬ 
pensive  and  will  last  a  lifetime  if  cared  for. 
A  small  soldering  iron,  a  screwdriver  kit 
with  exchangeable  blades  and  nut  drivers, 
a  pair  of  small  side  cutters,  plus  a  needle 
nose  and  standard  pliers,  will  take  care  of 
all  but  the  most  ambitious  building  pro¬ 
jects,  and  will  fit  on  the  kitchen  table. 

If  you  arc  a  young  person.  I'll  bet  Mom 
and  Dad  would  rather  invest  in  basic  tools 
than  in  another  Nintendo  game.  Surprise 
your  parents.  Give  them  a  tool  list  for  your 
birthday  and  for  Christmas.  Adding  tools 
to  your  toolbox  will  become  a  passion  and 
the  tools  will  become  proud  possessions. 
Tools,  and  the  skill  developed  in  using 
them,  arc  a  valuable  asset,  not  only  to  the 
work  we  do  but  to  our  quality  of  life.  Us¬ 
ing  tools  to  build  a  piece  of  electronic  hard¬ 
ware,  no  matter  how  simple  or  uninvolvcd 
it  may  be,  will  build  confidence  in  abili¬ 
ties  you  never  thought  you  had.  Tools  add 
a  new  range  to  your  experience. 

Continued  on  page  6 


“Buying  tools 
is  the  best  investment 
you  can  make.” 


Photo  A.  KRSL’s  line  of  QRP  projects  demonstrate  three  construction 
techniques  (right  to  left):  80  meter  receiver  from  an  ARRL  publication, 
using  home-brew  circuit  boards;  Oak  Hills'  40  meter  QRP  transceiver  kit; 
and  a  160  meter  transmitter  using  a  grid  of  copper  pads  made  by  cutting 
away  the  circuit  board  foil  with  a  blade  and  lifting  the  foil  off 
with  the  heat  from  a  soldering  iron. 


Photo  B.  The  author’s  workbench.  The  box  on  the  left  is  a  12  volt, 

35  amp  voltage-  and  current-regulated  HF  rig  power  supply  built 
for  about  $6.  Beside  it  is  the  current  project,  a  IkW  HF  amplifier  running 
a  pair  of  4CX250Bs.  The  final  cost  is  expected  to  be  around  $100. 

The  amplifier  front  panel  and  meters  are  on  the  right.  Notice  the  Heathkits 

in  the  background. 
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letters  ^ 

Write  to:  Radio  Fun, 

70  Route  202-N, 

Peterborough,  NH  03458 


D.E.  George  WP4XD,  Isla  Verde,  PR  My 
problem,  and  I’m  sure  other  hams  who  have 
Heathkits  have  or  will  have  this  problem,  is 
replacement  of  certain  proprietary  devices  used 
in  some  kits.  The  immediate  problem  is  with 
two  ICs  used  in  the  Heath  Handheld 
Frequency  Counter  Model  IM2400.  They  are 
identified  as  Heath  p/n  442-698  and  p/n 
443-937.  I’ve  searched  my  sources  for  these 
devices  to  no  avail.  HELP! 

This  poor  meter  (sad,  not  bad)  went  through 
Hurricane  Hugo  a  few  years  ago,  from  which 
I  lost  the  NiCds  and  now  the  High  Frequency 
Channel.  The  Low  Frequency  Channel  works 
fine,  as  did  the  High  Frequency  until  last  week. 
In  the  absence  of  the  NiCads,  I’ve  been  run¬ 
ning  off  of  a  regulated  power  supply.  Appar¬ 
ently,  this  power  supply  developed  a  spike(?) 
which  popped  these  devices.  I’ve  temporari¬ 
ly  replaced  the  p/n  442-698  with  a  MAR-1, 
but  can't  find  a  replacement  for  the  divide-by- 
10  p/n  443-937  that  can  operate  at  500  MHz! 
I  would  appreciate  any  help  you  could 
provide.  Thanks  in  advance. 

I  have  a  Heath  HW5400  that  has  some  out¬ 
put  devices:  417-97 1 . 972-8973,  that  also  fall 
into  this  category.  Fortunately,  the  HW5400 
survived  Hugo  totally  unscathed! 

P.S.  I  live  about  100  feet  from  the  ocean  on 
the  North  Shore  of  Puerto  Rico,  so  we  got 
Hugo  full  force! 

Dan — As  it  turns  out,  the  Heath  Company 
is  still  in  business.  They  are  no  longer 
producing  the  catalog  of  products  which  made 
the  name  Heathkit  legendary  in  ham  radio  cir¬ 
cles.  Yet,  Heath  s  downsized  descendant  con¬ 
tinues  to  provide  some  support  for  hams  and 
others  who  need  help. 

As  fate  would  have  it,  the  two  ICs  you  seek 
(Heath  p/n  442-698  and  p/n  443-937)  are  in 
stock  and  can  be  ordered  direct  from  Heath 
Company,  P.O.  Box  1288,  Benton  Harbor  MI 
49023-1288;  (616)  925-5899.  While  Heath 
Company  may  not  be  able  to  provide  all  of  the 
technical  support  they  used  to  back  in  the  old 
days,  they  can  sometimes  refer  you  to 
other  companies  who  can.  Heath  s  general  in¬ 
formation  number  is  (616)  925-6000. 

—Charlie  WAIRZW 


LIGHTEN  UP. 


high-fat,  highcholesterol  foods  can  leave 
you  with  a  heavy  heart. 
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Okext  pc*  Apartment  dwelueks  w/o 

space  for  an  outdoor  anienna.  Only  JADE-POLE 

60  IN.  (1.5M).  RUOGED  CONSTRUCTION  TWO  METER 

Comes  wtih  standard  SO-239  Coax  confector.  wtenha 

NEEDS  NO  ASSEMBLY!  ROUS  UP  FOR  TRAVEL— TAKE  rr 
ON  YOUR  KEXT  TRIP 

JADE  POLE . . A4M  SO-230  * -  1 

FUN-KIT  LINE 


42.738 

ELECTRONIC 

COMPONENTS 


BC01  BATTERY  CHARGER  KlT 

(Lead- Amy Qel Oel.)  Uses  the  UC3906  LC. 

COWT.  DUTY.  KEEPS  BATTERY  CHAROED. 

QUALITY  COMPONENTS  USED!  PCB  MOUNTED 
PWR  XFMR.  EMI  LIME  FILTER.  AMNCTER. 
ENCLOSURE  A.  ASSY  MANUAL  FOR  12V  BATTERES(BULK  RATE  1  A). 

Program  otto  VOLTAGES.  1 1 QT220  VAC.  50/60  HZ. - $79.95 


BC02  Battery  Charger  Module  bcoi  less  enclosure, 

EMI  FILTER  &  VETER.  MOUNT  IN  Y OUR  OWN  ENCLOSURE. - $39.95 

BC03  Battery  Charger  Module  bco2  less 

TRANSFORMER.  NEEDS  1 6- 21  VAC  5^60  HZ  AX  1 .2  AMPS. S29.95 


TWIN-LEAD  MARCONI  ANTENNA 

Easer  to  assemble-  Trim  to  length  A 

ADD  COAX.  HALF  TIE  SIZE  OF  A  DIPOLE. 

Needs  no  tumul  Max  pwr:  700  W./  500. 

AN  01  160  METER  TWIN-LEAD  ANTENNA.. 
AN -02  80  METER  TWIN  LEAD  ANTENNA. 


IMPROVED 1 


S3  9.95 
$34.95 


EK01,  EXPERIMENTER’S  KIT 

Prototyping  kit  for  radio.  Includes  PCB.  NE602AN. 
MCI496.  LM386, 7.5  X8.5  x  3.5  enclosure  wm 

. . . ...$39.95 


10- 00001  EXPEROtNTER'S  PCB _ $12.95 

11- 00001  Chip  Set (NE602AN,  MCI  496,  LM386) . . $  600 

31-00001  Enclosure?  5x8.3  x3.5’(h^w  A  assy  manual) . $33.95 

45-00001  NE602AN  Mixer  Oscillator  $2. 25ea or  6  for. . $10.00 

45-00002  MCI 496L  MIXER . . . . $  3.00 

45-00003  UC3906  Battery  Charter . . . . $  7.50 

45-00004  NE604AN  IF-UM-PHASE  DETECTOR. . $  5.00 

45-00005  8044 ABM  CUTcraKEYERCHP. . . . $17.95 

MC-00003  Doo-bcne  Antenna  Insulators. . $  .65 


VBA.  MASTERCARD.  CHECK  OR  MONTY  ORDER  ACCETTED 
USA  SHIP  COST  *4.50  FOR  1ST  SI  OR  SI.  00  FOR  EA.  ADOLJlttO  NO  MIN.  ORDER. 


CIRCLE  133  ON  READER  SERVICE  CARD 


Whether  you  order  1  part  or 
all  42,71 8...MOUSER  stocks 
and...  ships  same  day!! 

CALL...(800)  992-9943 


for  your 
FREE 
CATALOG 


MOUSER 

ELECTRONICS 

2401  Hwy.  287  N.,  Mansfield,  TX  76063 
Sales  &  Stocking  Locations  Nationwide 
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Subscribe  to  Radio  Fun 
by  calling  1-800-257-2346 
Don’t  Miss  a  Single  Issue! 


NEW  HAMS -S WL'S-OLD  TIMERS 

Rosewood  Co.  stocks  over  200  titles  from 
ARRL,  NARA.  CQ,  ANECO.  W5YI 

Group,  Universal  Radio,  Callbook  and  many 
others.  We  have  study  guides,  antenna 
books,  callbooks,  repeater  directories, 
modification  manuals,  software  and  even 
video  courses.  Rosewood  has  it  all! 


Rosewood  Company 
P.O.  Box  229 
Elko,  SC  29826 
(803)2664759 

(For  General  Inquiries) 


1-800-875-7762 

CALL  OUR  ORDER  LINE  TODAY! 
Ask  for  Kathleen,  KB4HWC  or  Ray, 
WA40MM,  for  same-day  service. 


Discover 


STATE  OF  THE  ART 


Master  Morse  Code  the  easy  way 

CODEMASTER 

$19.95 

•  Complete  Beginner’s  Tutorial 

•  Multiple  Practice  Modules  To  40  WPM 

•  Keyboard  Echo.  Text  file  Sender 

•  Endorsed  for  Military  Morse  Training 

•  Eliminate  the  Plateau  Effect 


Take  the  drudgery  out  of  log-keeping 

MILESTONE 

LOGMASTER  II 

$29.95 

•  Easy  Maintenance  of  Station  Log 

•  Unlimited  Log  Entries.  Multiple  Logs 

•  Realtime  Contest  Mode.  QSL  Card  Labels 

•  Flexible  Reports 

•  Prefix  Confirmations.  More. . . 


VISA 


MILESTONE  TECHNOLOGIES 

3140  S.  Peoria  Street,  Unit  K156  Aurora,  CO  80014-3155 


1-800-238-8205 


C.O.D.  Accepted 


Discover 


Suitable  tor  any  PC/XT/X86  Compatible  with  512  KB  memory.  DOS  2.10  or  later.  Add  $3.00  S/H  per  package.  S5.00  for  COD.  $10.50  for  express 
delivery  Dealer  inquiries  welcome.  Colorado  residents  please  add  sales  lax.  Ask  about  our  money  back  guarantee  and  Free  Software  Offer. 
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Why  Should  a  Young  Person  Build? 

Continued  from  page  4 


Photo  C.  You  need  simple  but  adequate  tools  for  most  building  projects. 
I  have  found  a  pair  of  cable  splicer’s  scissors  to  be  a  very  handy  tool. 
They’ll  cut  circuit  board  and  stay  sharp. 


Photo  D.  The  author  (then  WA6JOS)  in  1961,  three  years  into  a  building 
hobby,  standing  next  to  a  high  school  building  project.  This  photo  ran  on  the 
front  page  of  the  local  newspaper  and  opened  a  door  for  him.  This  seemingly 
innocent  building  project  led  to  his  first  job  in  the  electronics  industry. 


So  What  Can  You  Build? 

I  took  the  simplest  article  project  I  could 
find,  a  one-tube  receiver,  and  built  it.  It 
didn't  work.  It  had  great  globs  of  solder 
flowing  over  anything  solder  could  adhere 
to.  I  used  a  soldering  iron  with  a  tip 
bigger  than  the  seven-pin  tube  socket  I  was 
trying  to  solder  to.  The  point  is,  I  started, 
and  so  should  you. 

Good,  simple  construction  articles  abound. 
You  don't  have  to  start  with  an  article.  Fix 
the  phone  jack  on  the  end  of  your  head¬ 
phones.  How  about  that  mike  connector? 
That's  worthwhile  construction.  Small 
repairs  are  a  good  place  to  start.  Some 
articles  will  pique  your  interest.  They  may 
seem  difficult  to  build  now,  but  with 
experience  they  will  become  second 
nature  to  build.  Take  that  first  building 
step  with  something  within  your  skill  range. 

A  useful  project  could  be  an  external 
speaker  for  that  HF  rig  with  the  scratchy  - 
sounding  two-inch  speaker  in  it.  Vendors 
want  a  lot  of  money  for  a  box,  a  speaker, 
a  pair  of  wires  and  a  plug  that  mates  to 
your  rig.  You'll  find  out  how  much  fun  it 
is  building  a  small  speaker  cabinet  to  match 
your  rig.  using  your  own  design. 

Ingenuity  is  the  adrenalin  that  feeds  a 
project  like  this.  One  small  idea  leads  to 
another.  Soon,  your  speaker  will  look 
belter  than  the  factory  model.  It  will  sound 
as  good  and  kx>k  like  you  wanted  it  to  look. 

Many  times  I've  built  something,  used 
it.  liked  it,  then  had  a  more  interesting  idea, 
and  ended  up  with  three  different  models 
of  the  same  thing.  For  instance,  the 
external  speaker  worked  well,  but  you  don't 
have  a  lot  of  room  on  the  desk  in  the 
corner  where  the  rig  and  computer  sit.  The 
headphone  jack  in  the  radio  is  not 
convenient.  So  you  add  a  headphone  jack 
to  the  speaker  box.  You  add  a  switch  and 
jack  to  get  the  speaker  audio  to  the  RTTY 
terminal  unit  you  purchased  at  a  hamfest. 
You  want  just  a  little  of  the  audio  going  to 
the  terminal  unit  so  you  don't  go  diddle 
happy.  So  you  add  another  switch  and  a 
couple  of  resistors  that  lower  the  volume, 
and  that  keeps  the  proper  load  on  the 
audio  output  of  your  radio. 

Over  the  space  of  a  year,  the  external 
speaker  had  several  face  lifts,  offered  con¬ 
venience,  did  the  job  and  saved  room.  You 
would  have  never  drilled  into  that  $100 
matching  speaker.  You  did  it  all  for  only 
a  few  dollars,  without  a  construction 
article.  A  local  ham  with  20  years  of  on- 
the-air  experience  helped  you  with  the 
circuit  for  lowering  the  speaker  volume, 
and  now  he's  building  an  external  speak¬ 
er  with  two  automotive  digital  clocks  and 
a  1 2  volt  power  supply  mounted  in  a  slight¬ 


ly  bigger  speaker  box.  The  $6  clocks  had 
a  24-hour  switch  on  them,  so  he  set  them 
for  local  time  and  UCT. 

His  speaker  project  turned  out  looking 
a  little  rough  around  the  edges  compared 
to  your  speaker  project,  but  you’d  never 
know  by  the  confident  smile  on  his  face 
that,  after  all,  it  was  his  first  building  pro¬ 
ject.  You  ask  him  where  he  bought  the  dig¬ 
ital  clocks. 

Organized  Electronic  Building 

Many  builders  got  their  start  with  elec¬ 
tronics  kits,  usually  from  Heath  Compa¬ 
ny.  Johnson  and  Hallicraftcrs  also  pro¬ 
duced  transmitter  and  receiver  kits,  but 
neither  gained  the  popularity  of  Hcathkit. 
Heath  started 
thousands  of 
hams  on  the 
road  to  build¬ 
ing  electronic 
equipment. 

Kit  building 
organizes  and 
trains  those  un¬ 
sure  about  their 
electronic  build¬ 
ing  skills.  Kit  building  is  fun.  The  result 
for  first-time  builders  will  be  a  working 
piece  of  equipment  that  you  can  be  proud 
of.  Experience  is  gained  and  the  kit  will 
usually  work  the  first  time. 

Heath  is  still  in  business,  but  no  longer 
produces  electronic  kits.  Other  kit 
producers  arc  now  filling  the  void.  These 
companies  seem  more  specialized  in  the 
equipment  they  offer  than  the  broad  spec¬ 
trum  of  electronics  that  Hooded  the  mar¬ 
ket  from  Heath.  New  companies  arc 
selling  HF  QRP  rigs,  keyers,  amplifiers, 
iransverters  into  the  microwaves,  and  most 
antennas  arc  kits  that  need  mechanical 
assembly. 

Kits  are  a  good  place  to  start.  I  recom¬ 
mend  that  someone  new  to  electronic  build¬ 
ing  try  one.  or  several.  Kit  building  will 
organize  unsure  building  skills.  You  will 
carry  that  newborn  confidence  and  skill  to 
all  projects  you  build. 

Building  at  Your  Fingertips 

Eventually  your  eye  will  be  trained.  If 
you  build  and  experiment  you  will  see  pos¬ 
sibilities  m  surplus  parts  and  equipment 
that  otners  ao  not  see.  These  pans  can  of¬ 
fer  inexpensive  additions  to  your  ham  shack 
that  could  cost  a  thousand  dollars  or  more 
for  vendor-manufactured  equipment. 

Have  you  noticed  the  sharp-eyed  hams 
who  are  not  too  worried  about  being  first 


to  arrive  at  a  hamfest?  They  bypass  the 
low-priced  rigs  and  equipment.  They  keep 
one  eye  on  a  special  list  of  parts  for  on¬ 
going  projects  while  gazing  at  the  tables 
with  a  knowing  eye  for  electronic  com¬ 
ponents. 

Such  a  ham  might  not  buy  a  component 
on  his  list.  He  might  buy  a  part  that  sparks 
a  new  idea  for  another  project.  One  thing 
is  inevitable:  He  will  always  buy  some 
parts. 

For  two  years  I  have  slowly  collected 
parts  to  build  an  amplifier  using  a  pair  of 
4CX250Bs  (see  Photo  B),  which  I  have 
a  supply  of.  I 
scrounged 
everything.  I 
bought  parts  at 
hamfests  and 
did  some  trad¬ 
ing.  With  all 
parts  collected 
I  have  less  then 
$75  involved  in 
the  amplifier, 
including  the  power  supply.  I  feel  like  a 
super-sleuth  when  looking  for  components 
at  the  right  price.  For  me.  it  is  a  fun  part 
of  the  building  hobby:  it  might  also  be  for 
you.  Patience  in  collecting  parts  is  a  virtue 
that  will  reward  a  ham  with  a  piece  of 
equipment  that  he  could  not  afford  for  some 
time,  if  ever.  Developing  building  skills 
will  eventually  bring  you  to  the  point  of  a 
keen  eye  and  a  ready  buck  for  the  right 
part. 

Rewards  and  Activities 

An  electronic  building  hobby  adds  a 
great  deal  to  life.  Not  only  does  it  add 
enjoyment  and  satisfaction  and  help  you 
put  daily  tensions  aside  for  a  while,  a 
building  hobby  can  also  bring  awards, 
financial  gain  and  career  opportunities. 

I  started  my  electronic  building  hobby 
in  junior  high  school.  By  the  time  I  was  a 
senior  in  high  school  I  had  developed  many 
skills.  Nick  Saba  (now  a  Silent  Key),  my 
electronics  teacher,  gave  me  an  opportu¬ 
nity  to  build  a  project  and  enter  it  in  the 
“American  Industrial  Arts  Association 
Contest.”  It  won  second  place  in  the  US 
and  Canada. 

Check  with  your  school.  There  may  be 
a  rewarding  building  experience  waiting 
for  you  that  will  add  excitement  to  an 
already  fascinating  hobby.  Photo  D  shows 
me  standing  next  to  the  project.  This 


photo,  along  with  a  short  article,  ran  on 
the  front  page  of  the  local  morning  news¬ 
paper.  That  article  led  directly  to  me 
getting  my  first  job,  building  electronic 
equipment.  If  1  had  not  embarked  on  a 
building  hobby  early  on,  Mr.  Saba's 
project  suggestion  would  have  only  been 
uneventful  words  in  a  teen-ager's  life 
instead  of  a  vision  of  how  the  project  could 
be  built  and  made  to  work. 

Work  on  gaining  building  skill,  keeping 
an  eye  out  for  opportunities  to  use  the  new 
skill.  Check  with  your  science  and  elec¬ 
tronics  teachers  about  science  fairs  and 
industry-sponsored  events.  Enter  a  ham- 
fest  home-brew  contest.  Ham  radio  club 
construction  activities  often  produce  a  nice 
project,  plus  lots  of  fun  and  camaraderie. 

If  you  arc  career- minded  towards  the 
electronics  industry,  building  experience 
and  a  ham  radio  license  may  pul  you  in 
the  running  for  apprentice  jobs.  If  you  go 
to  a  four-year  college  or  vocational 
college  you'll  find  yourself  a  step  ahead 
of  the  pack. 

In  the  early  '60s  mentioning  to  an 
interviewer  that  you  had  a  ham  license 
could  lead  to  the  interviewer  saying,  “You're 
hired!”  It  happened  to  me  several  limes 
and  turned  into  a  33-ycar  electronics 
career. 

There  will  be  some  who  will  “ho-hum” 
electronics  building  in  general.  They  may 
call  you  “cheap”  for  the  way  you  buy.  trade 
and  scrounge  parts.  You  will  find  parts 
scrounging  skills  valuable  after  a  family 
comes  along.  When  others  might  have  to 
cut  back  on  their  hobbies,  you  will  still  be 
having  fun. 

This  “wet  blanket”  attitude  most  likely 
comes  from  failures  they've  experienced. 
These  folks  will  often  point  out  the 
expense,  that  the  project  never  works,  that 
it  takes  loo  much  time  or  is  too  hard,  lhat 
your  building  skills  aren't  perfect,  or  even 
that  the  project  isn't  the  best. 

Don't  listen  to  them!  Avoid  them.  Hitch 
your  soldering  iron  to  helpful  people.  There 
are  good  builders  willing  to  help  a  novice 
in  the  field  of  electronics  and  building. 
Find  one  of  those  people  and  pick  his 
brain,  accept  his  suggestions,  linger  in 
his  compliments  and  store  those  building 
skills  so  that  you  in  turn  can  pass  them 
along.  A  lifetime  of  basic  electronics 
self-reliance  is  waiting.  All  you  have  to 
do  is  start  that  Hirst  small  building  project. 
Your  door  to  a  bright  future  will  swing 
wide  open!  QQ 


“A  building  hobby  can  also 
bring  awards ,  financial  gain 
and  career  opportunities 


6  APRIL  1994 


Radio  Fun 


Phase  3-D  Moving  Forward 


Staggering 

Figure 

Cray  Research  of  Eagan.  Minnesota,  says 
it  discovered  the  largest  known  prime  num¬ 
ber  during  recent  testing  on  a  Cray  C90 
supercomputer.  Researchers  say  the  number 
has  258,716  digits,  and  is  equal  to  2  multi¬ 
plied  by  itself  859,433  times, 
minus  1. 

The  discovery  is  what  is 
called  a  Mersenne  prime  num¬ 
ber.  after  Father  Mersenne.  a 
17th-century  French  monk 
who  searched  religiously  for 
such  numbers.  A  prime  num¬ 
ber  is  a  positive  integer  with 
no  factor  except  itself  and  1 . 

Cray  says  the  largest  prime 
number  prev  iously  known  was 
discovered  in  February  1992 
at  an  English  laboratory  by 
scientists  who  were  also  work¬ 
ing  on  a  Cray  supercomput¬ 
er.  That  number  had  227.832 
digits.  TNX  Electronic 
Engineering  Times.  January 
17.  1994. _ ^ 

College 
Bound 

The  Foundation  for  Ama¬ 
teur  Radio.  Inc.,  a  non-profit 
organization  headquartered  in 
Washington.  DC.  plans  to 
administer  49  scholarships  for 
the  1994-95  academic  year  to 
assist  radio  amateurs.  To  qual¬ 
ify  you  must  be  a  licensed  ham 
and  you  must  be  enrolled  in 
or  accepted  for  enrollment  in 
a  full-time  course  of  studies 
at  an  accredited  university, 
college,  or  technical  school. 

The  awards  range  from  $5(X) 
to  $2.(XX)  with  preference  giv¬ 
en.  in  some  cases,  to  residents 
of  certain  geographical  areas. 

Additional  information  and 
an  application  form  can  be  re¬ 
quested  by  letter  or  QSL  card, 
postmarked  prior  to  April  30. 

1994,  from:  FAR  Scholarships. 

6903  Rhode  Island  Avenue. 

College  Park.  MD  20740. 

Cheap 
Chips 

Less  expensive  integrated 
circuits  arc  on  the  way  be¬ 
cause  Sumitomo  Chemical  re¬ 
cently  resumed  production  of 
epoxy  resin.  This  special  resin 
is  necessary  to  produce  mem¬ 
ory  chips.  Experts  believe  this 
may  lead  to  a  quick  end  of  the 
worldwide  shortage  of  mem¬ 
ory  ICs. 

Sumitomo  Chemical  has 
dominated  worldwide  pro¬ 
duction  of  epoxy  resin.  Pro¬ 
duction  was  interrupted  last 
summer,  however,  with  an  ex¬ 
plosion  at  the  manufacturing 
plant.  Another  Japan-based 
chemical  firm,  Nippon  Kavaku, 
says  its  new  resin  production 

facility  will  soon  be  con¬ 
structed.  It  will  produce  resin 
fora  16-mcgabit  DRAM  chip. 

TNX  Westlink  Repoil.  No.  664. 

December  31.  1993. 


Following  a  series  of  meetings  in  both  the 
United  States  and  Germany,  AMSATs  Phase 
3-D  Project  Development  Team  has  stepped 
up  construction  speed  on  amateur  radio's 
newest  satellite.  Organizers  say  the  project 
is  “on  track”  for  the  launch  of  Phase 


3-D  slated  for  1996. 

According  to  Engineering  V.P.  Dick  Jans- 
son  WD4FAB.  “Each  country’s  team  is 
performing  their  assigned  tasks  very  well.” 
Dr.  Tom  Clark  W3IWI.  AMSAT  North  Amer¬ 
ica’s  President  Emeritus,  added  that  the  team 


is  “ . . .  really  pulling  together  as  an  interna¬ 
tional  group.  Thanks  to  the  work  of  our  Eu¬ 
ropean,  South  African,  and  Japanese  friends, 
it  now  looks  like  we  will  have  some  superb 
cameras,  some  really  ‘hot’  receivers,  and 
some  very  powerful  transmitters  on  Phase 
3-D.”  Clark  is  now  a  key  member  of  the 
team’s  Global  Positioning  System  experi¬ 
ment  group.  TNX  Keith  Baker  KB  l SF. 
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Irvine,  CA  92718 

(714)  458-7277  •  FAX  (714)  458-0826 


MODEL  VS-50M 


ASTRON  POWER  SUPPLIES 

•  HEAVY  DUTY  •  HIGH  QUALITY  •  RU66E0  •  RELIABLE  • 

SPECIAL  FEATURES  PERFORMANCE  SPECIFICATIONS 

•  SOLID  STATE  ELECTRONICALLY  REGULATED  •  INPUT  VOLTAGE:  105-125  VAC 

•  FOLD-BACK  CURRENT  LIMITING  Protects  Power  Supply  •  OUTPUT  VOLTAGE:  13.8  VDC  t  0.05  volts 

from  excessive  current  &  continuous  shorted  output  (Internally  Adjustable:  11-15  VDC) 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models  •  RIPPLE  Less  than  5mv  peak  to  peak  (full  load  & 

except  RS-3A.  RS-4A.  RS-5A.  RS-4L.  RS  51  low  line) 

•  MAINTAIN  REGULATION  &  LOW  RIPPLE  at  low  line  input  •  All  units  available  in  220  VAC  input  voltage 

Voltage  (except  for  SL-11A) 

•  HEAVY  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORO  except  for  RS-3A 

•  ONE  YEAR  WARRANTY  •  MADE  IN  U.S.A. 

•  LOW  PROFILE  POWER  SUPPLY 

Colors  Continuous 

MODEL  6ray  Black  Outy  (Amps) 

SL-11A  •  •  7 

SL-11R  •  •  7 

SL-11S  •  •  7 

SL-11R-RA  .  7 

ICS* 

(Amps) 

11 

11 

11 

11 

Size  (IN) 

H  x  W  *  0 

2%x7y8x93/4 
2%*7  x93/4 

2%  x  7%  x  93/, 

4%  x  7  X93/, 

ao 

12 

12 

12 

13 

•  POWER  SUPPLIES  WITH  BUILT  IN  CIGARETTE  LIGHTER  RECEPTACLE 

Continuous 

ICS* 

Size  (IN) 

Shipping 

MODEL 

Outy  (Amps) 

(Amps) 

H*W*0 

WUIbsJ 

RS-4L 

3 

4 

3%  *614*7% 

6 

RS-5L 

4 

5 

3%  x  6%  x  7% 

7 

•  19"  RACK  MOUNT  POWER  SUPPLIES 

Continuous 

ICS* 

Size  (IN) 

Shipping 

MODEL 

Outy  (Amps) 

(Amps) 

HxWxO 

Wt.  (lbs.) 

RM-12A 

9 

12 

5V<  x  19  x  8V4 

16 

RM-35A 

25 

35 

5%  x  19  x  12V2 

38 

RM-50A 

37 

50 

5V4  x  19  x  12 V2 

50 

RM-60A 

50 

55 

7  x  19  x  12  V2 

60 

•  Separate  Volt  and  Amp  Meters 

RM-12M 

9 

12 

5%  x  19  x  8% 

16 

RM-35M 

25 

35 

5V4  x  19  x  1272 

38 

RM-50M 

37 

50 

5V4  x  19  x  1272 

50 

RM-60M 

50 

55 

7x19x127? 

60 

Colors 

Contimons 

ICS* 

Size  (IN) 

Shipping 

MODEL 

Gray  Black 

Oily  (Amps) 

(Amps) 

HxWxO 

Wt.  (lbs.) 

RS-3A 

• 

2.5 

3 

3  x  4%  x  5% 

4 

RS-4A 

•  • 

3 

4 

3%  x  672  x  9 

5 

RS-5A 

• 

4 

5 

3V?  X  67e  X  774 

7 

RS-7A 

•  • 

5 

7 

334  X  672  x  9 

9 

RS-7B 

•  • 

5 

7 

4  X  772  X  10% 

10 

RS-10A 

•  • 

7.5 

10 

4  X  7 V?  X  10% 

11 

RS-12A 

9  9 

9 

12 

4%  x  6  x  9 

13 

RS-12B 

9 

9 

12 

4  X  7%  x  10% 

13 

RS-20A 

9  9 

16 

20 

5  x  9  x  107? 

18 

RS-35A 

9  • 

25 

35 

5x  11  x  11 

27 

RS-50A 

• 

37 

50 

6  x  13%  x  11 

46 

RS-70A 

• 

57 

70 

6  x  1374  x  12% 

48 

Continnois 

ICS* 

Size  (IN) 

Shipping 

MODEL 

Only  (Amps) 

(Amps) 

HxWxO 

Wt.  (Ihs.) 

•  Switchable  volt  and  Amp  meter 

RS-12M 

9 

12 

4%  x  8  x  9 

13 

•  Separate  volt  and  Amp  meters 

RS-20M 

16 

20 

5  x  9  x  10  % 

18 

RS-35M 

25 

35 

5x11x11 

27 

RS-50M 

37 

50 

6  x  13%  x  11 

46 

RS-70M 

57 

70 

6  x  1374  x  12% 

48 

•  Separate  Volt  and  Amp  Meters  •  Output  Voltage  adjustable  from  2-15  volts  •  Current  limit  adjustable  from  1.5  amps 

to  Full  Load 

Continuous 

ICS*  Sizn  (IN) 

Shipping 

MODEL 

Dity  (Amps) 

(Amps)  HxWxO 

Wt.  (Ihs.) 

@13.8VDC  @10VDC  @5 VDC 

@  13.8V 

VS-12M 

9 

5  2 

12  4%  X  8  x  9 

13 

VS-20M 

16 

9  4 

20  5  x  9  x  10% 

20 

VS-35M 

25 

15  7 

35  5  x  11  x  11 

29 

VS-50M 

37 

22  10 

50  6  X  13%  x  11 

46 

•  Variable  rack  mourn  power  supplies 

VRM-35M 

25 

15  7 

35  574  x  19  x  12% 

38 

VRM-50M 

37 

22  10 

50  574  X  19  X  12% 

50 

•  Built  in  speaker 

Cotors 

Calinuis 

ICS* 

Sizn  (IN) 

Shipping 

MODEL 

Gray  Black 

0«t»  |A»m) 

Amps 

HxWxO 

Wt.  (Ihs.) 

R5-75 

•  0 

5 

7 

4  X  7ft  X  10% 

10 

RS-10S 

•  • 

7.5 

10 

4  X  7%  X  1074 

12 

RS-12S 

•  • 

9 

12 

4%  X  8  x  9 

13 

RS-20S 

•  • 

16 

20 

5  x  9  x  10% 

18 

SL-11S 

•  • 

7 

11 

274  x  75/s  x  974 

12 

SL  SE 


RS-L  SERIES 


RM  SERIES 


MODEL  RM-35M 


RS-A  SERIES 


MODEL  RS-7A 


RS-M  SERIES 


MODEL  RS-35M 


VS-M  AND  VRM-M  SERIES 


MODEL  VS-35M 


RS-S  SERIES 


MODEL  RS-12S 


*ICS — Intermittent  Communication  Service  (50%  Duty  Cycle  5min  on  5  min.  off) 
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Preventing  Television  Interference 


How  to  keep  TVI  from  spoiling  the  fun! 


by  Michael  Bryce  WB8VGE 

After  you've  waited  for  what  seems  like  a 
lifetime,  your  ticket  finally  turns  up.  You  fire 
up  the  rig.  take  a  deep  breath  and  throw  out 
your  call  for  the  first  time.  "CQ  CQ  CQ  this 
is  AA5  . . .  ring,  ring."  ‘This  is  Doris  next 
door.  Whatever  you're  doing,  it's  coming 
through  my  TV."  Welcome  to  the  exciting 
world  of  Television  Interference,  or  TVI! 

What  is  TVI? 

Most  often.  TVI  comes  from  one  of  two 
sources.  The  most  common  interference  prob¬ 
lems  stem  from  harmonics  generated  by  the 
transmitter.  Harmonics  that  fall  within  the 
television  broadcast  channels  will  show  up  as 
interference  on  the  screen  or  in  the  audio 
channel.  Unless  the  interference  is  very  strong. 
TVI  usually  disturbs  only  the  video  portion  of 
the  signal. 

Depending  on  the  amount  of  interference, 
the  visible  effects  range  from  a  series  of  light 
wiggle  lines  across  the  screen  to  a  fully-blanked 
screen.  Sometimes  the  screen  will  go  "nega¬ 
tive."  turning  the  while  parts  of  the  screen 
black,  and  so  on. 

You'll  sometimes  sec  "sound  bars”  across 
the  screen  when  operating  SSB.  Cross- 
hatching  caused  by  the  beat  between  the 
picture  carrier  and  the  interfering  harmonic 
signal  is  the  most  popular  cause  of  TVI. 
Depending  on  the  strength  of  the  harmonic 
signal,  cross-hatching  may  range  from  minor 
to  extreme. 

The  second  type  of  TVI  is  caused  by  front- 
end  overload.  In  this  case,  the  television 
receiver  is  wiped  out  by  the  transmitter's 
fundamental  frequency.  Front-end  overload 
generally  cleans  the  TV’s  clock  and  the 
receiver  goes  belly  up.  Overall,  front-end  over¬ 
load  is  hard  to  fix.  You  have  to  reduce  your 
RF  power  and/or  move  your  antenna  away 
from  the  TV.  Although  not  as  common,  there 
arc  even  times  when  TVI  can  come  in  by  way 
oJ'lhe  AC  line. 

Clean  Your  House  First 

Before  you  say  you're  clean,  you'd  better 
be  sure  you  are  clean.  Can  you  transmit  and 
not  tear  up  your  own  TV?  Can  your  spouse 
hear  you  over  the  toaster?  Yes!  Well,  then  you 


have  a  problem  that  needs  correcting.  The  most 
effective  method  of  reducing  or  eliminating 
TVI  is  to  reduce  or  eliminate  the  harmonics 
coming  from  your  transmitter. 

You  can  reduce  the  harmonics  generated  in 
the  transmitter,  but  it's  not  easy.  This  is 
normally  a  matter  of  circuit  design.  But.  you 
can  modify  the  way  you're  operating  the  gear. 
If  you  are  running  an  older  rig  with  a  tube- 
type  power  amplifier  (PA),  you  must  be  sure 
you  have  the  tuning  procedure  down  to  a 
science.  If  you  have  the  transmitter  tuned 
incorrectly,  you'll  generate  more  harmonics 
and  at  greater  levels  than  you  should.  A  prop¬ 
erly  tuned  tube  final  amplifier  will  actually 
reduce  TVI  due  to  the  Pi-network  in  the 
transmitter. 

With  a  solid-state  transceiver,  run  the  RF 
drive  control  up  until  you  reach  full  power  and 
then  stop.  Increasing  the  RF  drive  won't 
generate  any  more  power  to  the  antenna,  but 
it  will  generate  bucketfuls  of  TVI !  Follow  the 
instructions  for  your  transceiver  to  the  letter. 

You  also  have  to  reduce  any  stray  harmon¬ 
ics  leaving  the  transmitter's  case  and  wiring. 
This  demands  that  the  shielding  and  filtering 
of  all  circuits  be  in  place.  You’re  not  running 
the  rig  with  the  top  off.  are  you?  If  so.  you're 
letting  out  stray  harmonics  that  may  be 
causing  the  trouble.  The  shields  were  pul  there 
for  a  reason:  be  sure  you  operate  with  them  in 
place.  If  the  transmitter  is  not  emitting 
harmonics,  then  you've  got  a  fighting  chance 
of  preventing  harmonics  from  leaving  through 
the  antenna  feedline  by  using  a  low-pass 
filter.  We'll  talk  about  these  guys  later.  First, 
you  have  to  reduce  or  prevent  harmonics  from 
being  fed  into  the  antenna  system. 

As  a  ham.  you  arc  required  by  law  to 
operate  a  station  with  the  cleanest  signal 
purity.  This  is  under  part  97.73  of  the  U.S. 
amateur  regulations. 

TVI  in  the  Ham  Shack 

Can  you  operate  a  TV  in  the  same  room  as 
your  rig?  Transmit  and  watch  the  screen  care¬ 
fully.  Notice  any  distortion  on  the  screen?  How 
docs  the  audio  sound?  Any  buzzes  or  clicks 
coming  from  the  TV's  speaker?  If  you  have 
the  TV  connected  to  a  cable  system  and  you're 
clean,  docs  your  neighbor  have  cable,  too? 


Can  you  operate  the  TV  from 
an  outside  antenna  system 
and  still  be  TVI-clcan  in  your 
shack?  All  these  questions 
need  to  be  addressed  if  you’re 
going  to  have  a  fighting 
chance  at  slaying  the  TVI 
dragon.  If  you're  clean  in 
the  shack,  the  next  step  is  to 
find  out  what’s  going  on  with 
the  neighbor's  set. 

Communication  is 
the  Key 

You  can  unlock  any 
problem  if  you  just  have  the 
right  key.  Our  key  to 
unlocking  the  TVI  problem 
is  communication. 

It's  always  best  to  keep 
the  lines  of  communication 
open.  If  the  door  is  shut,  then 
nobody  wins.  In  the  worst 
case,  if  the  TVI  seems 
excessive,  you  may  be  put 
on  quiet  hours  by  the  FCC. 
even  if  your  station  is  clean. 

Quiet  hours  are  those  times  you're  allowed 
to  operate  your  station,  usually  in  the  wee 
hours  of  the  morning  when  everyone  else  is 
in  bed. 

Even  if  you’re  "right"  and  have  a  clean 
signal,  you  can  be  sued,  taken  to  court,  and 
generally  have  your  life  tom  apart.  Keep  your 
cool  and  don’t  get  mad. 

So.  the  first  step  is  to  find  out  what  kind  of 
interference  the  neighbor  is  having.  To  do  that, 
we  need  to  ask  a  few  simple  and  direct 
questions.  Talk  to  your  neighbor  with  an  open 
mind.  Don't  put  the  blame  on  your  neighbor's 
equipment.  You'll  find  you'll  hit  a  brick  wall 
if  you  tell  someone  their  $4,700  wide-screen 
TV  is  a  piece  of  junk  because  it  can't  cope 
with  the  signal  from  your  station.  Nobody 
wants  someone  else  to  say  the  stuff  they  own 
is  junk! 

Must  people  know  little  about  TVI,  but  they 
do  know  you're  messing  up  their  television. 
That's  the  only  point  they'll  make,  and  it's  up 
to  you  to  fix  the  problem.  Remember,  they 
were  happily  watching  "L.A.  Law"  until  you 


started  playing  around  with  that  ham  radio 
stuff.  Start  by  asking:  Did  the  interference  start 
just  now  or  have  you  had  this  problem  before? 
Ask  questions  to  help  pul  the  puzzle  together. 

Remember,  too,  that  RFI  is  a  double-edged 
sword.  The  world  is  full  of  all  kinds  of 
electrical  devices.  We  live  in  a  world  oozing 
EMI.  A  vacuum  cleaner  next  door  can  easily 
wipe  out  75  meters  just  as  quickly  as  a  ham 
can  foul  up  a  CNN  newscast! 

I’m  a  Ham,  Not  a  CBer 

Uninformed  people  tend  to  put  ham  opera¬ 
tors  and  CBcrs  into  the  same  category. 
Everyone  knows  someone  with  a  CB.  but  how 
many  know  a  ham  radio  operator?  For  all  we 
know,  your  upset  neighbor  has  a  friend  whose 
TV  got  zapped  by  a  CBer  running  illegal  high 
power,  and  thus  has  concluded  that  you  must 
be  a  CBer  running  high  power. 

Patiently  tell  your  neighbor  that  you're  a 
ham  and  not  a  CBer.  and  that  you're  willing 
and  able  to  help  solve  the  problem.  How  can 


Is  Your 

Shack  Grounded? 


Solid  Copper  Buss  Stainless  Steel  Hardware 
Grounding  Stud  Every  6  Inches 
Top  or  Back  Installation 

Ground  all  of  your  equipment  chassis’s  to  a 
single  earth  ground  in  one  easy  installation. 
Money  back  guarantee,  if  not  satisfied I 


+  $3.50  EA.S&H 
Mail  check/money  order  to:  ■ 


J.M.S. 


2  ft... 

...$11.95 

Custom 

3  ft... 

...$16.95 

Lengths 

4  ft... 

...$21.95 

Available 

35  Hilltop  Ave.,  Dept.  R 
Stamford,  CT  06907 


J.  Martin  Systems 
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THE  FAMED  2  METER 

Also  the  ultimate  for  scanners  beb  to  1300  MHz. 

a.  s.  a.  9209 

+9  db  Co-Linear  “MultiWave”  Base 
Station  Double  5/8  over  1/4  wave 
delivers  up  to  +9  db  gain.  All  fiberglass 
&  solid  aluminum  construction.  Fits 
masts  up  to  1-1/2”.  2  Meter  Base 
Station  10’  length. 

$36.73 

+  $6.00  S&H 
(SC  RES.  5%  SALES  TAX) 
CHECK  IN  ADVANCE  OR  C.O.D. 
ALSO  AVAILABLE  IN  220  &  440 

X  eg) 

*  * Service  is  the  Reason  For  Our  Success ’ 

Model  9209  Tel:  (803)293-7888  P.0.  Box  3461 

qrih  Watts:  1  -800-722-2681  Myrtle  Beach ,  SC  29578 
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BR0WNVILLE  SALES  CO.,  INC. 


Route  2.  Box  104.  Stanley.  Wl  54768 

715-644-2112  (Voice)  *715-644-2621  (Fax) 


SA I IE  ON  ALL  ALINCO  RADIOS. .  . 

DR130  High  Power  2M  Mobile  DJ-580T  Dual  Band  HT 

ONLY . $329.00  ONLY . $399.95 

AND  SA  VE  EVEN  MORE  ON  THESE  ALINCO  CLOSEOUTS 
DJ-560T/A  2M/70cm  Twin  Band  HT 

Closeout  Priced  at  S299 

DR-592T  2M/70cm  Twin  Band  Mobile  (590  Upgrade) 

Closeout  Priced  at  $499 
DJ-162TD  2M  FM  HT  (Dry  cell) 

Closeout  Priced  at  $199 
Ni-Cad  Battery  &  Charger 

Closeout  Priced  at  $35.00  with  radio  purchase 
ARRL.  NARA.  Artsci.  etc.  books,  vtdeo/auditfcomputer  tapes  at  a  discount. 
1993  ARRL  Now  You're  Talking"  for  no-code  license  SI  5.00 
Hign  gam  2M  base  antenna  S32.00 

Saving  you  money  at  BR0WNVILLE  SALES  CO..  INC. 
Your  Discount  Ham  Source 
Route  2.  Box  104.  Stanley.  Wl  54768 
715-644-2112  (Voice)  715-644-2621  (Fax) 

Ffyers-stamp 

N9MEH  Rich  N9MEI  Jo 
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II I  I  AT  100  PAGE 
mUUL  CATALOG 

•  Communications  Receivers 

•  Portable  Receivers 

•  Scanners 

•  Amateur  HF  Transceivers 

•  VHF-UHF  Transceivers 

•  HT's  and  Mobiles 

•  Amateur  and  SWL  Antennas 

•  Accessories  and  Parts 

•  RTTY  and  FAX  Equipment 

•  Books  and  Manuals 

This  catalog  includes  prices! 


Universal  Radio 

6830  Americana  Pkwy.  73 
Reynoldsburg,  OH  43068 

Tel.  614  866-4267 
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Radio  Fun 


you  help  your  neighbor  distinguish  between 
hams  and  CBers?  It's  not  always  easy,  but  I 
usually  mention  that  I  use  Morse  code  and  talk 
on  the  shortwave  bands.  You  can  also  add  that 
during  the  Gulf  War  hams  provided  a  com¬ 
munications  link  between  the  troops  and  the 
folks  back  home. 

Run  Some  Tests 

You  may  need  the  service  of  another  ham 
to  key  your  rig  while  you  look  at  the  TV  next 
door.  Don't  go  next  door  with  dirty  shoes  or 
oily  workpants.  Look  professional.  Try  and 
present  yourself  as  an  expert  in  communica¬ 
tions.  If  your  neighbor  won't  let  you  in.  so  be 
it.  If  you're  not  invited  in.  don't  press  the  mat¬ 
ter.  I've  found  most  people  will  allow  you  to 
look  at  the  TV  while  your  buddy  keys  the  trans¬ 
mitter  to  check  for  TVI. 

If  you  can,  check  the  antenna  wires  on  the 
back  of  the  set.  Be  sure  they  arc  good  and  light. 
If  the  set  is  connected  to  the  cable  system, 
check  the  “F‘  connector  to  be  sure  it’s  tight. 

Check  the  outside  of  the  house  for  bad  ca¬ 
ble  or  antenna  wires.  If  the  neighbor  is  using 
an  outside  antenna,  what  does  it  look  like?  Arc 
all  the  elements  in  place?  Is  the  fccdlinc  con¬ 
nected  or  is  it  Hopping  around  in  the  wind? 

By  the  way.  since  you'll  be  transmitting  a 
one-way  message,  pick  a  clear  frequency  and 
call  “test  TVI"  dc  your  call.  Don't  transmit 
without  identifying  your  station.  Also,  try  to 
find  a  clear  frequency  to  do  your  testing  on. 
Don't  call  TEST  TVI  on  the  Ohio  Single  Side¬ 
band  Net.  or  any  other  nets  for  that  matter. 

If  you  have  a  hand-held  2  meter  or  other 
VHF/UHF  radio,  you  can  talk  back  and  forth 
with  your  buddy  at  your  shack  from  the  neigh¬ 
bor's  house.  You  can  tell  him  to  change  bands, 
reduce  power,  and  so  on.  without  running  back 
and  forth  between  the  two  homes.  This  sim¬ 
ple  act  will  make  the  neighbor  feel  much  bet¬ 
ter  than  if  you  were  to  tromp  in  and  all  of  the 
house  all  day. 

Try  your  transmitter  on  all  bands  and  all 
modes.  Try  reducing  the  RF  output  power  and 
observe  the  results.  If  you  have  different  an¬ 


tennas.  switch  over  and  repeat  the  above  test. 
You'll  be  surprised  at  what  you  see,  or  don't 
see.  with  a  simple  flip  of  a  switch  from  one 
antenna  to  another. 

If  your  transmitter  is  in  fact  producing  TVI 
on  the  set,  then  the  next  step  is  to  find  the  prob¬ 
lem  and  establish  the  cure. 

The  Fix 

If  you  have  a  “clean"  shack  then  the  TVI 
your  neighbor  is  having  is  more  than  likely 
coming  in  via  your  antenna  system.  Check 
your  antenna  ground  system!  This  is  the  first 
line  of  defense  on  TVI.  Your  entire  shack  MUST 
be  grounded.  This  is  both  a  defense  against 
TVI  and  good  common  sense.  Grounding  will 
do  little  good  however,  if  the  TVI  is  being 
caused  by  VHF  or  UHF  frequencies  or  har¬ 
monics  in  this  range. 

If  your  neighbor’s  set  is  connected  to  the 
cable  system,  have  them  call  for  an  inspection. 
These  arc  generally  free-of-charge  (but  call 
first  to  make  sure).  In  some  cases,  the  ground 
connection  between  the  drop  line  and  the  house 
may  have  an  open  connection.  Also,  have  the 
cable  technician  check  for  the  proper  signal 
level  on  the  drop  line.  If  everything  is  up  to 
snuff  with  the  cable  system,  then  it's  time  to 
break  out  some  filters. 

The  Battle  of  the  Filters 

There  are  two  main  types  of  filters  used  to 
combat  TVI:  low-pass  and  high-pass.  The  low- 
pass  filter  belongs  to  the  transmitter.  Its  job  is 
to  allow  frequencies  to  pass  to  the  antenna 
without  attenuation  below  the  cutoff  frequen¬ 
cy  of  the  filter.  Frequencies  above  the  cutoff 
arc  greatly  reduced.  Most  low-pass  fillers  have 
a  cutoff  frequency  of  around  30  MHz.  These 
filters  usually  provide  attenuation  of  35  dB  or 
more  above  the  cutoff  frequency. 

You  can  build  your  own  low-pass  filter,  but 
I  recommend  that  you  save  yourself  the  has¬ 
sle  and  get  one  from  a  commercial  source. 
These  filters  arc  available  from  such  compa¬ 
nies  as  Ten-Tec,  MFJ.  Drake  and  others.  Low- 


pass  filters  come  with  power  ratings.  Get  a 
KW  power-rated  filler  even  if  you  run  QRP — 
then  you'll  never  have  to  worry  about  cook¬ 
ing  it.  For  the  low-pass  filter  to  work,  you  must 
have  a  proper  station  ground. 

The  use  of  a  high-pass  filter  will  improve 
the  rejection  of  harmonics  at  the  television  re¬ 
ceiver.  A  high-pass  filter  has  a  cutoff  frequency 
just  below  the  54  MHz  TV  bands.  The  high- 
pass  filter  must  be  connected  to  the  television’s 
antenna  input  jack. 

After  you  have  paid  out  a  pile  of  money  on 
radio  gear,  don’t  be  afraid  to  spend  the  extra 
$20  and  get  a  good  high-pass  filter  to  keep 
peace  in  the  neighborhood.  It  might  be  the  best 
twenty  bucks  you'll  ever  spend. 

Under  NO  condition  should  you  ever  con¬ 
nect  a  ground  lead  to  a  television!  Do  not  make 
any  changes  to  the  receiver  set.  The  only  thing 
you  should  do  is  screw  in  the  high-pass  filter. 
Nothing  more,  nothing  less.  If  your  neighbor 
won't  let  you  install  the  filter,  so  be  it. 

The  TVI  Dragon 

The  TVI  dragon  is  a  difficult  beast  to  slay. 
You  may  have  trouble  with  interference  with 
telephones,  intercoms,  tape  decks,  and  audio 
systems,  or  with  the  roughest  one  to  fix.  the 
VCR.  Each  one  will  require  some  sort  of  shield¬ 
ing  and/or  filters  to  clear  up  the  problem. 

The  Dragon  Wins 

Sometimes,  even  with  the  best  filters,  the 
dragon  wins!  Now  what  do  you  do? 

Use  common  sense  when  playing  radio.  If 
you’re  only  buzzing  the  neighbor's  TV,  and 
their  lights  arc  out  at  8  p.m.,  then  play  radio 
after  8! 

Massillon,  Ohio,  where  I  live,  has  always 
been  a  football  town.  The  Cleveland  Browns 
have  a  strong  following  here.  So,  when  the 
Browns  are  playing  at  home  and  the  local  sta¬ 
tion  carrying  the  game  is  Channel  3. 1  don’t 
operate  1 5  meters  when  l  know  my  transmit¬ 
ter  wipes  out  Channel  3. 1  operate  on  another 
band  until  the  game  is  over,  or  l  operate  QRR 


Reduce  your  output  power.  This  may  be  the 
simplest  way  to  reduce  your  TVI.  The  lower 
the  transmitter’s  power,  the  less  chance  you’ll 
have  of  tearing  up  the  local  TVs.  QRP  is  a  lot 
of  fun  and  I’ve  never  heard  of  one  QRPcr  be¬ 
ing  put  on  quiet  hours  because  of  TVI. 

Use  coaxial  feed  lines  to  help  reduce  har¬ 
monic  radiation.  Open- wire  feed  is  great,  but 
it  also  increases  the  possibility  of  TVI.  Some¬ 
times  a  balun  works  wonders  on  stopping  TVI 
by  preventing  energy  from  flowing  up  and 
down  the  feedlinc.  The  jury  is  still  out  on  TVI 
and  baluns.  Give  it  a  try  and  see  what  happens. 
If  nothing  else,  they’re  great  to* connect  the 
coax  to. 

Use  frequency-resonant  antennas.  An  an¬ 
tenna  which  resonates  on  only  one  frequency 
will  not  radiate  harmonics  as  much  as  a  mul¬ 
ti-frequency  antenna  such  as  a  trapped  dipole. 

Check  your  tune-up  procedure.  I  f  you  have 
a  tuned  stage  which  is  out  of  tunc  then  you 
may  be  generating  more  harmonics  than  you 
should  be.  Run  the  RF  drive  up  only  enough 
to  provide  the  correct  amount  of  output.  Too 
much  RF  drive  does  very  little  for  you.  and  of¬ 
ten  generates  TVI! 

Everyone  Wins! 

If  you  can  fix  the  TVI  problem,  then  you’re 
happy  and  your  neighbor  is  happy.  In  fact,  you 
may  have  made  a  friend  through  ham  radio. 
Your  neighbor  will  tell  friends  how  you  fixed 
the  problem  free  of  charge. 

Of  course,  this  is  only  the  tip  of  the  iceberg. 
Reams  of  paper  has  been  written  on  cures  for 
TVI.  Contact  your  local  radio  club.  Many  times 
ham  radio  clubs  have  set  up  special  TVI 
committees  to  help  solve  those  really  tough 
problems.  Contact  the  ARRL  for  their  RFI  (ra¬ 
dio  frequency  interference)  literature.  Read  all 
you  can  on  the  subject  to  get  the  best  ideas 
from  the  mountain  of  information  available. 

TVI  can  be  beaten.  Sometimes  the  dragon 
is  hard  to  kill,  but  it's  always  worth  the  effort. 
Go  slowly,  take  your  time,  and  experiment  to 
find  the  dragon,  and  you  loo  will  be  a  TVI 
dragon  slayer! 


We  have  what  you’re  looking  for 

BRIGHT  NEON  QSLs  $26.95 

Bright  Neon  QSLs  that  jump  off  the  wall. 
Black  ink  on  65#  Postcard  Stock  with  six 
Neon  colors  to  choose  from:  Neon  Blue, 
Neon  Purple,  Neon  Lemon,  Neon  Orange, 
Neon  Red,  and  Neon  Pink.  Printed  in  format 
shown,  state  outline  &  logo  included  at  no 

_ _ _  ILL!  MOW 

\  (McHwiryCownty) 

3*N90KK 

”  an  4  wot  mr.  ix 

PMOM.TNX  Q 

extra  charge.  (Please  indicate  if  you  want 

ARRL  logo  when  ordering). 

250  QSLs  $  26.95 

500  QSLs  $  30.95  1000  QSLs  $  36.95 

plus  $3.95  shipping  U.S. 

Ham  It  up  with  all  six  Neon  colors,  order 
the  Rainbow  Box  for  only  $4.00  more. 
You’ll  be  hard  pressed  to  beat  the  price 
while  creatina  such  STAND  OUT  aualitv. 

Send  your  check  or  money  order  along  with 
(Printed  or  Typed)  Name,  Address,  (including 
County),  Call  Letters  and  Color  of  Stock 

TO:  BB&W  Printing 

803  N.  Front  Street 

McHenry,  IL  60050 

Custom  job  or  Different  Stock,  No  Problem, 

Call:  (815)  385-6005 

from  Antennas  West^ 

Box  50062-F  Provo  UT  84605 
801-373-8425 


Range  Extender  for  2  Meter  Handhelds 

•  Boosts  Signal  from  Flex  &  1/4 
wave  Antennas 

•  Lowers  Radiation  Angle 

•  Improves  both  Receive  and 
Transmit 

•  Raises  Low  Power  Performance 

•  Saves  you  Battery  Pack 


Easy  to  Use  > 

*  Unobtrusive 

*  Easily  Concealed 

*  Snaps  on  Handheld 

*  Weighs  only  1/3  oz. 

^  Adds  No  Bulk  or  Height, 

Infopak  SI 


Order  HotLlne 
801-373-8425 


See  and  Hear  the  Difference 
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QUICK,  EASY,  &  COMPACT 

Flash  cards  ‘NOVICE  thru  EXTRA* 
theory  Key  words  underlined.  Over 
4000  sets  in  use!  For  beginner,  OMs, 
XYLs  &  kids. 


1 

VIS  SG  Antennal  (5  of  48)  37 

4A1-10  1 

In  a  halfway*  anianna.  where 

are  the  currant  node* 7 

A  At  the  ends 

Order  Today! 
from 


NOVICE  $11.95 
TECHNICIAN  $10.95 
GENERAL  $  9.95 
ADVANCED  $15.95 
EXTRA  $14.45 

Shipping  1-$3.00 
2  or  more  -$4.00 
CLUB  DISCOUNTS 


VIS  STUDY  CARDS 
P.O.  BOX  17377 
HATTIESBURG,  MS  39404 


VISA. 
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SELL 

YOU'VE  GOT  TO  BE  THERE! 

GREATER  BALTIMORE 

YOUR 

PRODUCT 

IN 

HAMBOREE  AND 

CDfTlPUTERFEST 

RADIO 

LARGEST  IN  THE 
MID-ATLANTIC  AREA 

FUN 

16,000  ATTENDED  LAST  YEAR 

CALL 

MARCH  27  &  28, 1993 

DOUG 

Maryland  State  Fairgrounds 
Timonium,  Maryland 

JOHNSON 

Three  Buildings  •  Over  700  Spaces 

TODAY 

Amateur  Radio  Manufacturers 
and  Dealers 

800- 

Indoor  Fleamarket  •  Outdoor  Tailgate 

274- 

7373 

FCC  Exams  •  Acres  of  Free  Parking 

Call:  1  -800-HAM-FEST  Write:  G.B.H.&  C. 

In  MD:  1-410-HAM-FEST  Post  Office  Box  95 

Anytime,  for  voice  or  FAX  Info  Timonium,  MD  21 094 

Say  You  Saw  It  In 


Radio  Fun 


APRIL  1994  9 


Isn't  Your  Radio  Worth  The  Investment? 


Protect  It  With 

THE  PACK-IT 

FROM  TRANSEL  TECHNOLOGIES 

ft  I R ANSEL 

Technologies 


Protect  your  HT’s,  Cellular 
Phones,  Pagers,  and  any  other  devices  you 
carry  that  may  be  subject  to  damage. 

The  PACK-IT  is  made  of  1/4”  neoprene 
material  which  is  safety  belt  sewn  to  the 
nylon  protective  backing.  The  PACK-IT 
doesn't  frey  like  many  other  materials  and 
is  safe  to  wash  whenever  needed. 


The  strap  and  2"  beltloop  is  made  from 
commercial  grade  webbing  and  is  secured 
in  the  front  with  a  Velcro  hook  and  loop 
assembly. 

The  PACK-IT  doesn’t  wear  the  radio  like 
leather  and  protects  the  radio  from  the 
small  falls  which  occurs  in  everyday 
usage.  The  neoprene  material  is  a  cushion 
material  which  not  only  covers  the  radio 
but  also  protects  it.  Various  sizes 
available  so  call  for  the  size  to  fit  your 
need. 

Made  In  The  USA! 


$15.95  +  $3.00  S&H 

1  (800)  829-8321 

Dealers  Welcome 


CIRCLE  11  ON  READER  SERVICE  CARD 


Sell  Vour  Product  In  Radio  Fun 
CALL  DOUG  JOHNSON  TODAY! 


1-800-274-7373 


♦ 


STARR 
COMMUNICATIONS 

Antennas  and  Electronics  Accessories 
for  the  Professional  Amateur 


PR014CM 
1/4  Wave-2  M 
3/4  Wave  -70  CM 
Can  be  cut 


STARR  Price 

13.95 

HEAVY  DUTY 
CHROME 
3  INCH 
CERAMIC 

MAGNETIC  MOUNT 
KIT  WITH  12  FT. 
COAX 


PR058M3 

P|  Ap|/ 

3  INCH  CERAMIC 
MAGNETIC  MOUNT 
KIT  WITH  18  FT.  COAX 

STARR  Price 

29.95 

5/8  wave  vertical 
mobile  antenna 

Tunable 

1 144  thru  149  MHz 

Antenna  base  3/8-24 
thread 

Fits  standard  mounts 


Both  antennas  available 
with  PL-259  or  BNC.Your  Choice. 
Dealer  Inquiries  Welcome. 

STARR 

COMMUNICATIONS 

P.O.  Box  591  Salina,  KS  67402-0591 

913-823-0522 

1-800-484-9453 

(Code  7827) 

Bart  Jones,  Owner  KB0HAW 
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nn  user's 
Ilf  report 


The  Alinco  DJ-180T 
2  Meter  HT 


by  Jim  Hovanik  N3KHM 


Several  months  ago  my  friend,  whom  I 
talked  into  gelling  licensed,  purchased  his 
first  amateur  radio.  Having  a  limited 
budget,  he  decided  on  the  Alinco  DJ-180T, 
one  of  the  lower-priced  new  radios  on  the 
market.  I  have  had  a  good  opportunity  to 
work  with  this  radio,  and  will  attempt  to 
relay  my  observations. 

Since  practically  every  radio  tested  these 
days  meets  or  exceeds  the  published 
specifications,  this  article  will  deal  with 
the  features,  conveniences  and  incon¬ 
veniences  encountered. 

The  Alinco  DJ-I80T  is  promoted  as  a 
back-lo-basics  and  simple-to-operate 
radio.  It  comes  out  of  the  box  with  a  7.2 
volt,  7(X)  mAh  battery,  a  belt  clip,  schemat¬ 
ics.  operating  manual,  and  a  wrist  strap. 
The  radio  has  an  extended  receive  (RX) 
range  of  130.000-173.995  MHz.  The 
supplied  battery  provides  for  2  watts  of 
power.  An  optional  12  volt  battery 
delivers  power  for  5  watts. 

There  are  10  memories.  Channel  num¬ 
ber  0  is  the  call 
channel  and  can 
be  brought  up 
by  pressing  the 
call  button. 

Frequencies 
are  entered  in¬ 
to  the  VFO  via 
the  VFO  tuning 
knob.  There  is 
no  direct  enter¬ 
ing  of  frequen¬ 
cies.  Holding 
the  function  but¬ 
ton  while  rotating  the  VFO  knob  advances 
the  frequency  1  MHz.  When  not  holding 
the  function  button,  the  VFO  knob  ad¬ 
vances  the  frequency  one  step  at  a  time. 
The  frequency  steps  arc  adjustable  and  can 
be  set  at  5,  10,  12.5.  15.  20,  or  25  kHz. 

Entering  a  frequency  into  memory  is  a 
little  tricky  because  the  manual  tells  you 
to  press  a  wrong  button.  You  first  go  to  the 
memory  mode  and  select  the  desired 
memory  channel.  Then  switch  back  to  the 
VFO  mode,  dial  up  the  desired  frequency, 
set  the  repeater  offset  and  CTCSS  lone, 
and  write  it  into  memory.  The  repeater 
offsets  are  programmable  and  can  be 
specified  for  each  memory  channel.  The 
CTCSS  tones  can  also  be  programmed  for 
each  channel,  as  well  as  whether  to 
transmit  and  decode  the  tone. 

The  memory  channels  and  the  VFO  can 
be  scanned  in  cither  direction.  When 
scanning,  the  radio  locks  onto  an  active 
channel  for  five  seconds,  then  continues 


scanning.  There  is  no  lockout  or  skipping 
of  memory  channels  when  scanning. 

There  is  a  16-key  DTMF  keypad.  When 
transmitting  DTMF  tones,  there  is  no 
audio  feedback  of  the  tones.  The  radio 
also  features  Hi  or  Low  transmitting 
levels,  selectable  Automatic  Power  Off 
after  30  minutes  of  inactivity,  and  a  mon¬ 
itor  button.  The  monitor  button  does  not 
open  the  squelch  when  in  the  CTCSS  mode. 
Pressing  any  of  the  six  function  buttons 
produces  an  audio  beep  which  can  be  turned 
off  if  desired. 

The  display  shows  the  frequency,  the 
repealer  +/-  offset,  the  memory  channel 
number,  a  T  and  SQ  for  CTCSS  operation, 
the  transmit  power  level,  AP  for  automat¬ 
ic  power  off,  and  BUSY  when  the 
frequency  is  in  use.  (I  would  like  to  have 
an  LED  indicating  busy  when  in  the 
CTCSS  mode).  There  is  no  S/RF  meter.  A 
backlight  on  the  display  stays  lit  for  five 
seconds  after  the  initial  press,  and  stays 
on  for  four  seconds  after  the  the  last  but¬ 
ton  press  or 
VFO  adjust¬ 
ment.  The  key¬ 
pad  and  func¬ 
tion  buttons  do 
not  light. 

The  only 
problem  en¬ 
countered  in  six 
months  of  use 
was  when  the 
rig  was  acci¬ 
dentally  reset. 
It  is  reset  by 
holding  the  function  key  while  powering 
the  unit.  After  the  reset,  it  would  no  longer 
receive  out  of  band.  It  was  found,  by  trial 
and  error,  that  holding  the  lamp  button 
during  power  up  restored  the  extended  RX. 
This  was  not  mentioned  in  the  manual. 

The  radio  fils  well  in  your  hand,  is  rather 
compact,  and  feels  solid.  The  keys  are  well 
spaced  and  the  audio  is  very  clear.  The 
batteries  and  chargers  are  the  same  as  those 
used  by  the  Alinco  DJ-580T.  To  use 
external  power  you  must  purchase  an  adapter 
that  slides  onto  the  bottom  of  the  radio, 
displacing  the  battery. 

The  manual  could  have  been  better.  As 
mentioned  before,  there  was  an  incorrect 
step  in  the  memory  programming  section, 
and  it  did  not  tell  how  to  restore  the 
extended  RX  after  resetting  the  radio.  The 
schematics  show  that  the  microphone  jack 
is  a  stereo  connection  with  a  5  volt  supply 
on  one  of  the  contacts.  Do  not  use  a  mono 
plug  in  the  microphone  jack. 


Alinco  Electronics  Inc. 

438  Amapola  Avenue.  Unit  130 
Torrance  CA  90501 
Telephone:  (310)  618-9017 
Fax:(310)618-8758 
Price  Class:  $279 


The  Alinco  DJ-180T  2  meter  HT. 


As  stated  at  the  beginning,  the  DJ-  180T 
was  promoted  as  a  basic  radio  with  some 
advanced  features.  That  explains  why  I 
have  so  many  "There  is  no  . . .  ”s  in  the 
review.  The  option  I  miss  most  is  a  chan¬ 
nel  lockout  when  scanning.  Considering 
that  Alinco  offers  a  50  and  200  channel 
memory  unit,  a  channel  lockout  would  be 
useful. 

The  DJ- 1 80T  is  not  the  smallest  or  most 
full-featured  radio  on  the  market.  How¬ 
ever.  it's  not  priced  to  be  the  best.  If  s  priced 
to  be  affordable  and  reliable,  and  it  is  both 
of  those  things. 

I  Factory  Postscript:  Alinco  has  cor¬ 
rected  the  error  in  the  operating  instruc¬ 
tions  via  an  addendum  at  the  hack  of  the 
manual .  /  QJ 


“The  radio  fits  well 
in  your  hand , 
is  rather  compact, 
and  feels  solid.” 
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Radio  Fun 


High  Performance  Backpack 
2  Meier  Yagi 


Photo  A.  Assembled  12  oz.  Backpack  Yagf. 


by  Jim  Adamson  KD6LBW 

How  many  advantages  do  you  see  from 
having  a  low-cost,  high-performance  2  me¬ 
ter  yagi  that  provides  over  13  dB  of  gain, 
weighs  under  one  pound,  packs  small  enough 
to  be  carried  in  a  backpack  or  briefcase  and 
can  be  set  up  in  two  minutes4* 

I  am  Scoutmaster  of  Troop  780  in  Placen¬ 
tia,  California.  We  have  several  active  ham 
Scouts  so  we  have  a  need  for  such  an 
antenna  (see  Photo  A).  I  am  always  looking 
for  ways  to  expand  and  improve  our  back- 
packablc  radio  equipment,  with  particular  em¬ 
phasis  on  compact  lightweight  gear.  Addi¬ 
tional  applications  for  this  antenna  would  in¬ 
clude  T-hunls.  remote  Field  Days,  or  emer¬ 
gency  operations. 

Antenna  Design 

The  design  calculations,  listed  in  column 
I  of  Table  I.  were  derived  from  Bill  Robert¬ 
son  W3HMI's  article  in  the  September  1992 
issue  of  73  Amateur  Radio  Today  and  have 
been  converted  into  inches.  One  of  our  Scouts. 
Rob  Thompson  KD6MDA.  had  great  success 
in  building  Bill's  project  for  use  at  our  sum¬ 
mer  camp  on  Catalina  Island.  To  make  this 
six-foot- long,  five-element  yagi  effective  for 
backpack  use.  changes  were  needed.  These 
included: 

1.  Reducing  its  weight: 

2.  Reducing  its  disassembled  size:  and 

3.  Giving  it  quick  set-up  capability. 

These  were  the  goals  of  this  project. 

After  exploring  several  different  materials 
and  construction  techniques.  I  determined 
that  hollow  aluminum  arrow  shafts  would  be 
the  ideal  choice.  Tliey  an:  extremely  lightweight, 
very  rigid,  have  an  anodized  finish,  and  have 
inserts  available  which  accept  an  8-32  thread. 
The  inserts  are  the  key  component  in  pro¬ 
viding  a  strong  and  repeatable  assembly.  Pho¬ 
to  B  shows  the  arrow  shaft,  insert  and  thread¬ 
ed  rod  construction  techniques  1  used. 

After  building  several  prototypes,  the  re¬ 


sult  was  the  Backpack  Yagi  design  described 
in  this  article.  It  met  my  design  goals  by: 

1 .  Weighing  only  1 2  oz.; 

2.  Having  a  compact  disassembled  size 
with  maximum  section  lengths  of  20-3/4"; 
and 

3.  It  assembles  in  two  minutes  or  less  with¬ 
out  the  use  of  tools. 

Construction 

Boom:  The  boom  consists  of  four  lengths 
of  3/8"  diameter  arrow  shafts  cut  to  18-1/4" 
long.  Inserts  are  pressed  into  adjoining 
sections  and  locked  in  place  with  a  drop  of 
cyanoacrylate  glue  (Super  Glue).  After  the 
glue  cures  (about  10  minutes),  the  four  boom 
sections  are  assembled  together  using  three 
threaded  8-32  brass  rods  cut  to  I"  long. 
Tighten  very  firmly  by  hand.  This  is  neces¬ 
sary  to  simulate  final  assembly  to  properly 
mark  the  boom  and  drill  the  holes  for  the 
elements. 

To  ensure  proper  clement  alignment.  I 
marked  a  centerline  lengthwise  on  the  as¬ 
sembled  boom  and  center-punched  the  ele¬ 
ment  location  per  Table  1  and  Figure  I.  Care¬ 
fully  drill  five  5/32"  diameter  holes  at  the 
marked  locations  perpendicular  to  the  boom. 
I  used  a  small  bench  drill  press  for  this  step. 
Five  pieces  of  8-32  threaded  rods  arc  cut  2" 
long  and  screwed  into  the  drilled  holes  and 
centered  about  the  boom.  A  drop  oflhc  glue 
will  also  lock  these  in  place. 

Elements:  The  10  individual  elements  (two 
of  each  length)  are  cut  from  1/4"  diameter 
aiTow  shafts  to  the  dimensions  listed  in  Table 
1  (arrow  shaft  length).  I  pressed  and  glued 
the  threaded  inserts  into  the  open  end  before 
measuring  and  cutting  to  include  the  portion 
of  the  insert  that  extends  beyond  the  shaft. 
Note  that  the  individual  clement  lengths  arc 
calculated  from  the  formula  in  Tabic  1  by  us¬ 
ing  the  desired  center  frequency  to  determine 
the  total  clement  length,  less  the  boom  out¬ 
side  diameter,  and  dividing  the  result  by  two. 


I  added  plastic-lipped  caps  on  the  cut  clement 
ends  fora  finished  look.  You  can  now  easily 
thread  the  elements  on  or  off  the  boom  (sec 
Photo  C). 

Match:  I  made  the  match  from  a  10-1/2" 
piece  of  RG-8  coax  with  the  jacket  and 
braided  shield  removed.  It  is  inserted  into  a 
9-1/2"  length  of  3/8"  diameter  arrow  shaft. 
The  dielectric  is  stripped  back  1/2"  and  the 
center  conductor  is  soldered  to  a  BNC  female 
chassis-mount  connector  attached  to  an  “L" 
bracket  made  from  a  1/2"  x  1-1/2"  piece  of 
scrap  aluminum  (Sec  Photo  D).  I  chose  the 
BNC  over  the  SO-239  for  its  smaller  size  and 
lighter  weight,  plus  it  allows  the  use  of  a  BNC 
malc-to-malc  cable  for  the  fccdlinc  to  my  HT. 
Heat-shrink  tubing  over  the  solder  joint 
stiffens  the  assembly.  A  10-32  nut  is  epoxied 
to  the  bottom  of  the  bracket,  allowing 
attachment  to  the  boom  with  a  1/2"  long  10- 
32  thumb  screw.  Drill  the  hole  in  the  boom 
for  this  screw  when  the  match  assembly  is 
complete  and  the  proper  hole  location  can  be 
determined. 

The  match  is  attached  to  one  of  the  two 
radiating  elements  with  two  pairs  of  plastic 
cable  clamps  joined  in  the  center  with  3/8"  x 
6-32  nuts  and  bolls.  The  adjustable  part  of 
the  match  is  made  from  a  1/2"  x  3"  piece  of 
scrap  aluminum  formed  around  the  radiating 
element  and  the  match,  then  joined  in  the 
center  with  a  3/8"  x  6-32  nut  and  boll. 

Final  Assembly  and  Tuning 

Do  not  drill  through  the  boom  to  attach  a 


mast-mount  U-boIt.  Drilling  1/4"  diameter 
holes  in  the  3/8"  diameter  boom  will  weak¬ 
en  it  and  cause  it  to  fracture.  To  solve  this.  I 
drilled  holes  for  the  U-boll  in  a  I"  x  3"  met¬ 
al  plate  and  attached  it  to  the  boom  with  two 
plastic  cable  clamps  using  3/8"  x  6-32  nuts 
and  bolts  (sec  Photo  E).  I  also  replaced  the 
hex  nuts  on  the  U-boll  with  wing  nuts  for  “no- 
tool"  field  assembly. 

A  non  metal  lie  mast  should  be  used  to  pre¬ 
vent  detuning  when  using  the  antenna  in  a 
vertical  polarization  mode.  I  use  my  hiking 
staff  for  the  mast  when  in  the  field.  A  piece 
of  PVC  or  wood  dowel  also  works  very  well. 

It  took  about  20  minutes  to  tunc  the  an¬ 
tenna  by  moving  the  aluminum  strap  on  the 
match,  as  well  as  adjusting  the  insertion  length 
oflhc  RG-8  in  the  tube  for  minimum  VSWR. 
A  very  impressive  1.15  maximum  VSWR 
over  144-147  MHz  was  achieved.  Hot  glue 
was  then  used  to  secure  the  RG-8  at  the  set 
location  in  the  tube. 

The  disassembled  Backpack  Yagi  is  stored 
in  a  3"  x  24"  nylon  lent  pole  bag. 

Finding  Supplies 

Most  sporting  goods  stores  carry  a  selec¬ 
tion  of  complete  aluminum  arrow  assemblies 
with  the  feathers,  notch,  and  insert  attached. 
These  could  be  used  but  arc  more  costly  than 
shafts  and  inserts  alone.  I  obtained  my 
aluminum  shafts  from  Arrow  Manufacturing 
in  Costa  Mesa.  California  (714)  545-6102. 
They  carry  a  very  large  selection  of  shafts  of 
various  diameters  and  wall  thicknesses,  along 
with  the  necessary  threaded  inserts.  I  used 


Photo  B.  Construction  technique  using  aluminum  arrow  shaft,  threaded 


insert  and  threaded  brass  rod. 


Photo  C.  Elements  thread  onto  the  boom. 


Figure  1.  Backpack  Yagi  element  configuration. 
Sc tv  You  Saw  It  In  YTi  mrnrr 
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Photo  D.  Match  detail  using  RG-8 
and  a  length  of  arrow  shaft. 


their  #24 1 9  for  the  3/8”  diameter  and  #1716 
for  the  1/4”  diameter  shafts.  The  RG-8  coax 
and  cable  clamps  were  obtained  from  the  lo¬ 
cal  electronics  store,  while  the  remaining  nuts, 
bolts,  and  brackets  came  from  the  hardware 
store  and  my  junk  box. 

Conclusion 

The  Backpack  Yagi  works  extremely  well 
and  has  met  all  of  my  backpack  requirements. 
The  arrow  shaft  construction  techniques  I  used 
builds  quickly  and  results  in  a  professional- 
looking  project.  It  can  be  adapted  to  other  fre¬ 
quencies  of  this  yagi  design  or  to  an  unlimit¬ 
ed  number  of  other  antenna  designs.  Let  your 
imagination  be  your  guide  Q| 


Parts  List 

4ea. 

3/8”  diameter 
#24 1 9  arrow  shafts 

10  ca. 

1/4”  diameter 
#1716  arrow  shafts 

6ea. 

3/8”  shaft  inserts 

lOca. 

1/4”  shaft  inserts 

13” 

8-32  threaded  brass  rod 

10 

Plastic  tip  caps 

6 

Plastic  cable  clamps 

10-1/2” 

RG-8  coax 

1 

BNC  female 
chassis  connector 

Various 

Misc.  scrap  aluminum, 
nuts  and  bolts 

Photo  E.  Mast-to-boom  support  assembly  for  U-bolt. 


Table  1 

.  Backpack  Yagi  Dimensions 

Formulas  for 

Element  &  Space 

Arrow  Shaft 

Yagi  Design 

Dimensions  @146  MHz 

Lengths  @  146  MHz 

Reflector 

6108/f 

41.84 

20.73 

Space  1 

1272/f 

8.71 

Radiator 

5592/f 

38.30 

18.96 

Space  2 

2448/f 

16.77 

Director  1 

5232 /f 

35.84 

17.73 

Space  3 

3360/f 

23.01 

Director  2 

5076/f 

34.77 

17.20 

Space  4 

3468/f 

23.75 

Director  3 

4800/f 

32.88 

16.25 

Frequency  (f)  in 

MHz 

Lengths  in  inches. 

Arrow  shaft  length  =  (total  element  length  -  boom  diametcr)/2 
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Un-Bering 


CW 


TOWNSEND 
ELECTRONICS,  INC. 

P.O.  Box  415 
Pierceton  IN  46562 


Transciever  Kits  & 
Radio  Mounts 


HT  Mounts . $29.95 

Mobile  Mounts . $39.95 

Shipping/Handling.. ..4.00 
For  our  complete 
amatuer  radio  kit  and 
mount  catalog,  just  send 
$1.00  with  your  name 
and  address. 


For  orders  :  219-594-3661 
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Morse  code  tips  for  new  hams. 

by  Ted  Hermann  AE8G 


Many  new  Technician  Class  operators  have 
recently  upgraded  to  Tech  Plus.  New  Novices 
are  also  hitting  the  CW  bands.  Let's  face  it:  At 
slow  speeds.  CW  can  be  boring  (at  high  speeds 
it's  exciting.)  Here  are  1 0  suggestions  to  make 
CW  more  satisfying. 

1.  Throw  away  your  straight  key.  (Not 
really!  Assign  a  place  lor  it  in  the  bottom  of  your 
junk  box.)  I  can't  think  of  anything  that  turns  off 
potential  CW  operators  as  quickly  as  a  straight 
key.  Marconi  and  spark  gap  transmitters  and 
straight  keys  are  relics  and  should  be  retired. 
Avoid  dinosaurs  (WWII  vintage  semi-automat¬ 
ic  keys)  if  you  can.  for  the  same  reason. 

You  have  two  alternatives  for  new  equipment. 
The  cheapest  alternative  is  to  buy  a  keyboard. 
MFJ  makes  a  dedicated  keyboard  for  only  $89. 
The  more  expensive  alternative  is  to  buy  a  new 
electronic  keyer. 

Once  you  use  a  keyboard,  you  will  never  go 
back  to  an  electronic  keyer.  Keyboards  never 
send  “6"  for  “b."  Hunt-and-pcck  typists  can 
easily  send  perfect  CW  at  20  wpm  or  more.  You 
can  even  erase  your  errors  before  they  are  sent 
out! 

2.  Learn  the  other  station's  callsign  at  the 
beginning  of  a  contact.  After  that,  NEVER  send 
the  other  station's  callsign  except  optionally  at 
the  very  end  of  your  very  last  transmission. 

In  place  of  the  old-fashioned  “hiscallsign  de 
mycailsign."  send  BK,  once,  as  your  very  first 
and  last  characters  on  each  transmission.  Need¬ 
less  callsign  exchanges  arc  boring. 

The  FCC  requires  us  to  ID  every  10  minutes. 
To  properly  observe  the  10-minute  rule,  send  on¬ 
ly  YOUR  callsign  once  every  fifth  transmission 
or  so. 

Chances  arc,  the  other  station  will  be  doing  it 


the  boring  way.  Often,  the  other  station  will 
notice  your  superior  technique  and  change  his 
style  to  yours — right  in  the  middle  of  the  QSO. 

3.  Do  not  send  “R  R  R"  and  then  proceed  to 
verify  everything  you  just  heard.  It's  boring.  You 
don't  have  to  prove  you  copied  it!  If  you  did  not 
copy  everything,  send  “BK  OK  Tom."  or  “BK 
OK  on  most."  or  "BK  missed  some."  Ask  for  a 
repeal  only  if  you  really  want  the  information. 

4.  Avoid  abbreviations  except  for  the  most 
common  ones.  Don't  send:  “am  gg  to  Icl  ham- 
fest  tmrw — luking  fer  250  hz  narrow  flir  fer  rig." 
Rather,  send:  “Going  to  hamfest  tomorrow — 
need  CW  filter  fer  rig." 

5.  Avoid  placing  abbreviations  adjacent  to 
one  another.  Don't  send:  “vy  fb  rig  u  hv  thr  om 
hr  usng  ft  nnt  w  inv  v  at  30  ft."  The  other 
operator  could  have  missed  a  letter  or  two  and 
thus  be  unable  to  copy  the  whole  thing.  It  would 
have  been  belter  to  send:  “Nice  rig  you  hv  there — 
rig  hr  is  FT-990  with  inv  vee  ant  up  30  ft." 

6.  Never  send  your  address  unless  you  are 
requested  to.  Of  course,  it's  OK  for  you  to  ask 
for  one.  It's  boring  to  copy  someone's  address 
when  you  don’t  want  to  know  it. 

7.  Make  your  dashes  SEEM  10  times  longer 
than  a  dot  when  using  a  straight  key  or  bug. 
New  hams  tend  to  make  their  dashes  far  too  short 
when  using  these  antiques.  Ask  the  other  oper¬ 
ator  if  your  dashes  are  long  enough.  Also,  with 
antiques,  pul  plenty  of  silent  space  between  words. 
If  the  other  stations  always  seem  to  get  called 
for  dinner  or  have  a  land  line  and  must  QRT. 
maybe  it’s  really  just  difficult  to  copy  your  fist! 

8.  Listen  to  40  meter  CW  in  the  mornings — 
the  earlier  the  better!  40  meter  CW  at  night  is 
murder  due  to  the  international  broadcasting. 
You  will  hear  CW  anywhere  from  7.000  through 


7.150  MHz.  Don't  let  your  pride  prevent  you 
from  sending  QRS  (“send  slower").  Every  fast 
CW  operator  I  know  agrees  that  we  need  more 
CW  operators.  To  encourage  you  to  become  one, 
they  will  all  QRS. 

When  veteran  CW  operators  slow  down,  they 
sometimes  move  up  to  the  40  meter  Novice  band. 
Many  do  this  because  they  cannot  SEND  fast. 
They  can  still  RECEIVE  fast  but  their  hand  and 
linger  control  wanes.  So,  they  move  up  to  the 
Novice  bands  where  everyone  expects  to  hear 
slow  CW.  They  arc  often  retired  and 
operate  seven  days  a  week.  The  techniques  you 
will  hear  them  use  arc  pure  gold  for  you. 
Observe  and  imitate  their  styles. 

9.  The  next  best  place  to  hear  good  CW  is 
30  meters  (10.0  MHz).  This  a  a  CW-only  band 
and  there  arc  no  Novice  privileges  there.  Many 
40  and  80  meter  CW  operators  move  up  there  to 
avoid  summertime  QRN.  Listen  in  I'or24-hour- 
a-day  code  practice. 

10.  The  80  meter  band  is  almost  useless 
during  the  summer  due  to  QRN.  There  is  a 
slow-specd  CW  traffic  net  (QFNS)  on  3.715  MHz 
at  8  p.m.  daily. 

15  meter  CW  is  heavily  populated  with  DX- 
chascrs.  They  often  don't  want  to  rag-chew.  If 
the  QRN  on  40  meters  is  too  loud,  then  80  is 
worse  and  this  is  the  only  real  alternative  for 
Novices. 

10  meters  is  nearly  dead,  and  will  get  worse 
for  the  next  several  years.  Five  years  from  now 
i  will  only  be  as  good  as  it  is  today!  Of  course. 
It  meter  ground-wave  propagation  will  always 
su  >port  local  communication. 

20  meters  is  also  heavily  populated  with  DX 
chasers,  but  you  can  listen  to  QSOs  at  all  speeds 
there.  Too  bad  it’s  not  a  Novice  band. 

I  hope  these  10  suggestions  will  encourage 
you  to  give  CW  a  try.  It  doesn't  have  to  be 
boring.  I  absolutely  guarantee  that  a  half  hour  of 
CW  when  you  get  home  from  work  will  seal  off 
the  frustrations  of  the  work  day  and  make  the 
rest  of  your  day  more  enjoyable.  73  cs  GL 
de  Ted  Hermann  AE8G.  Reprinted  from  The 
Propagator—  West  Palm  Beach  Amateur  Radio 
Club.  Inc.  Q3 


12  APRIL  1994 


Radio  Fun 


by  Michael  Jay  Geier  KB1UM 


Armstrong’s  Magnificent 
Invention 

As  a  ham.  your  life  has  been  greatly  in¬ 
fluenced  by  Armstrong.  No,  not  Louis.  Not 
even  Neil,  although  1  suppose  he  did  make 
the  ultimate  EME  (earth-moon-earth)  trip — 
talk  about  moonbounce! 

No,  I’m  talking  about  Edwin  Armstrong, 
the  amazing  man  who  invented  the  regen¬ 
erative  receiver.  FM  and  this  month's  top¬ 
ic.  the  superheterodyne  receiver,  which  is 
used  for  just  about  all  radio  and  television 
communications  in  the  world  today.  Specif¬ 
ically,  we  are  going  to  lake  a  look  at  the  IF 
(intermediate  frequency)  concept  at  the 
heart  of  the  superhet.  What  is  it,  and  what 
does  it  do  for  us? 

Once  Upon  A  Time  . . . 

In  the  early  days  of  radio,  sensitivity  and 
selectivity  were  hard  to  come  by.  A  crys¬ 
tal  set.  with  its  single  tuned  circuit,  had  no 
gain.  So,  you  needed  fairly  strong  signals 
from  the  transmitter  or  you  just  couldn’t 
hear  them.  But  that  single  tuned  circuit  al¬ 
so  limited  the  receiver’s  selectivity;  it  was 
hard  to  separate  stations  which  were  close 
to  each  other  in  frequency. 

When  the  Audion  amplifying  tube  was 
invented  by  Deforrest,  it  quickly  swept  the 
crystal  set  into  oblivion.  Now  you  could 
take  small  signals  and  make  them  much 
bigger.  Hey,  maybe  this  radio  thing  was 
practical  after  all!  But,  the  tube  didn’t  help 
the  selectivity  problem  at  all.  In  fact,  it  made 
it  worse,  because  your  dial  was  now  filled 
with  interference  from  more  distant  sta¬ 
tions  you  couldn’t  hear  before. 

More  Is  Better 

It  seemed  obvious  that,  if  one  tuned  cir¬ 
cuit  gave  you  some  selectivity,  more  of 
them  would  give  you  more  selectivity.  And, 
indeed,  that  was  the  case.  The  TRF,  or  “tuned 
radio  frequency"  design,  was  very  popular 
for  a  while.  It  worked  reasonably  well,  but 
it  had  some  serious  drawbacks.  First  of  all, 
it  required  all  the  stages  to  be  tuned  to  the 
same  frequency,  and  that  frequency  had  to 
match  the  one  of  the  station  you  were  try¬ 
ing  to  receive.  So.  you  had  a  knob  for  each 
stage,  and  you  had  to  turn  them  all  and  peak 
them  carefully  every  time  you  changed  sta¬ 
tions.  You  can  imagine  how  well  that  went 
over  with  the  folks  whose  grandkids  ulti¬ 
mately  wouldn't  be  able  to  set  the  clocks 
on  their  VCRs!  The  simple  solution  was  to 
gang  all  the  variable  capacitors  together  in¬ 
to  one  knob,  and  some  sets  were  made  that 
way.  Unfortunately,  it  was  hard  to  make  all 
the  stages  track  each  other  across  the  dial, 
so  that  approach  was  something  of  a  per¬ 
formance  compromise.  Also,  it  required  a 
belt  or  a  chain,  which  was  pushing  things 
mechanically  in  those  days,  especially  if 
you  wanted  to  make  the  radios  affordable. 


There  was  another,  perhaps  more  seri¬ 
ous,  problem  with  the  TRF:  Because  the 
amplifiers  were  all  on  the  same  frequency 
as  the  incoming  signal,  the  potential  for 
self-blockage  and  uncontrollable  feedback 
was  high.  After  all,  big  signals  on  the  in¬ 
put  frequency  which  arc  generated  right  in 
the  radio  are  going  to  be  stronger  and  hard¬ 
er  to  contain  than  those  coming  from  a  trans¬ 
mitter  miles  away! 

Edwin  to  the  Rescue 

Armstrong  found  an  answer  to  the  TRF 
problems  and  simultaneously  solved  the 
selectivity  problem  once  and  for  all  time, 
but  it  wasn't  easy  to  make  it  work  in  a  re¬ 
al  radio.  The  basic  reasoning  was  this:  If 
it’s  so  hard  to  make  a  series  of  tuned  stages 
move  from  frequency  to  frequency,  and  you 
also  don’t  want  them  to  be  on  the  same  fre¬ 
quency  you’re  trying  to  receive,  why  not 
put  them  on  another,  fixed  frequency  and 
set  whatever  signal  you’re  attempting  to 
listen  to  on  your  radio’s  fixed  frequency? 
That  must  have  been  a  stunning  revelation, 
and  it  seemed  to  offer  a  solution  to  nearly 
all  receiver  problems.  But  how  do  you  ac¬ 
tually  do  something  like  that? 

Well,  making  the  tuned  stages  wasn’t 
hard;  they  were  pretty  much  the  same  as 
the  TRF  stages  already  in  common  use. 
This  time,  though,  big  variable  capacitors 
weren’t  needed,  since  the  frequency  would 
never  be  retuned.  In  fact,  fixed  capacitors 
could  be  used  along  with  slug- tuned  coils, 
with  the  metal  tuning  slugs  being  set  once 
and  forgotten.  That  handy  scheme  contin¬ 
ues  to  be  used  in  most  receivers  today. 

OK,  we’ve  got  the  easy  part  nailed.  But 
how  do  we  take  a  station  on  some  arbitrary 
frequency  which  will  change  as  we  tunc 
around  the  band  and  make  it  appear  on  our 
tuned  stages’  frequency,  no  matter  where 
we  turn  the  dial?  When  Armstrong  con¬ 
ceived  the  idea  the  notion  of  a  mixer  didn't 
exist. 

Mix  to  the  Max 

Armstrong  understood  that,  if  he  mixed 
the  incoming  signals  with  a  locally  gener¬ 
ated  one  (made  by  what  is  still  called  the 
“local  oscillator"),  he  could  create  a  new 
signal  at  any  frequency  he  wanted,  and  its 
modulation  would  follow  that  of  the  two 
original  signals  combined.  So,  if  the  local 
oscillator  had  no  modulation  at  all,  the  new 
signal  would  simply  be  a  frequency-shift¬ 
ed  copy  of  the  original  one.  Does  this  re¬ 
ally  work? 

A  Fine  Mess 

Well,  yes,  but  there’s  a  hitch.  The  sig¬ 
nals  can't  just  be  “mixed"  in  a  resistor,  sim¬ 
ply  combining  them  won’t  produce  a  new 
signal.  To  see  why,  think  of  your  stereo. 
You  can  have  two  musical  notes  at  the  same 


time,  and  their  waveforms  obviously  must 
be  combined  into  some  composite  wave, 
yet  they  don’t  form  a  new,  false  note,  do 
they?  But  what  happens  if  you  turn  up  the 
volume  so  loud  that  the  audio  amplifier 
starts  to  clip  off  the  tops  and  bottoms  of  the 
waveform  because  it  just  can’t  give  any 
more?  OK,  you  go  deaf.  But  also,  now  the 
two  notes  will  interfere  with  each  other  be¬ 
cause,  at  the  moment  one  of  them  exceeds 
the  amplifier’s  capabilities,  it  blocks  the 
other  one  from  being  properly  amplified, 
too.  The  result  is  ugly  distortion  which  in¬ 
cludes  some  new  notes,  notably  (ouch,  pun 
intended)  at  pitches  which  are  the  sum  and 
difference  of  the  two  original  notes.  If  one 

is,  say,  440  Hz  and  the  other  is  500  Hz, 
you’ll  get  the  two  originals  plus  990  Hz 
and  60  Hz.  Yuck,  what  a  mess.  But,  this 
particular  mess  is  very  useful  at  radio  fre¬ 
quencies,  and  a  mixer  really  is  nothing  more 
than  a  non-linear  stage,  much  like  the  over¬ 
driven  stereo  amp. 

Using  It 

Let’s  say  you  make  all  your  tuned  cir¬ 
cuits  operate  at  455  kHz,  which  happens 
to  be  a  common  value  in  actual  use.  If  you 
want  to  move  a  1 .2  MHz  ( 1 200  kHz)  sig¬ 
nal  from  the  middle  of  the  AM  band  down 
to  this  frequency,  you  need  to  mix  it  with 
a  local  signal  of  745  kHz.  You  could  also 
use  one  at  1655  kHz;  it  doesn’t  matter 
whether  the  local  signal  is  above  or  below 
the  incoming  signal.  But  for  clarity’s  sake, 
let’s  assume  the  local  is  below.  That  ar¬ 
rangement  will  also  give  you  an  output  sig¬ 
nal  at  1945  kHz.  but  you  can  easily  reject 
that  one  because  it’s  nowhere  near  the  one 
you  want,  and  your  tuned  circuits  won’t 
pass  it. 

When  TRF  stages  are  used  this  way,  we 
call  them  IF,  or  “intermediate  frequency," 
stages.  IF  amplifiers  are  the  backbones  of 
just  about  all  modem  receivers.  In  addition 
to  using  normal  coil-capacitor  tuned  cir¬ 
cuits,  you  also  can  use  such  highly  selec¬ 
tive  but  fixed- frequency  filters  as  crystals 
and  ceramics,  because  you  no  longer  have 
a  requirement  that  your  tuned  circuits  fol¬ 
low  the  frequencies  of  the  signals  you  tune 
in  as  you  turn  the  dial.  With  such  filters, 
you  can  achieve  selectivity  far  greater  than 
anything  you  can  get  with  the  simple  tuned 
circuits  available  for  variable-frequency 
operation. 

Follow  Me 

Converting  the  varying  frequencies  to 
one  fixed  one  was  a  stroke  of  brilliance, 
but  how  could  you  make  the  local  oscilla¬ 
tor  track  your  tuning  as  you  turned  the  di¬ 
al?  The  answer  wasn’t  really  hard.  All  it 
took  was  a  tuning  capacitor  with  two  sec¬ 
tions,  one  for  the  antenna  tuned  circuit  and 
one  for  the  local  oscillator.  The  oscillator’s 
frequency  would  determine  the  signal  you 
received,  while  the  antenna  tuned  circuit 
would  simply  peak  the  signal  for  best  sen¬ 
sitivity.  If  they  didn’t  track  exactly,  your 
radio  might  not  be  quite  as  sensitive  at  the 
band  edges  as  it  was  in  the  middle  of  the 
band,  but  so  what?  It  still  was  tremendously 
better  than  anything  that  had  come  before 

it.  Armstrong  called  this  scheme  the  “su¬ 
perheterodyne,"  which  means  “to  mix  above," 
the  “above"  referring  to  the  fact  that  the  re¬ 
sulting  mixing  products  were  still  above 
the  audio  range. 

An  Image  Problem 

Yup,  the  superhet  seemed  to  solve  all  of 

Say  You  Saw  It  In 


radio’s  problems.  Now  you  had  selectivi¬ 
ty  and  sensitivity  at  the  same  lime.  But  wait, 
there  were  a  few  new  problems  created, 
too.  Specifically,  early  superhet  receivers 
tended  to  pick  up  more  than  one  station  at 
a  time!  Hang  on,  didn't  I  just  say  the  se¬ 
lectivity  problem  was  solved?  It  was — these 
signals  weren’t  next  to  each  other.  The  trou¬ 
ble  came  from  a  basic  characteristic  ofthe 
mixing  process:  You  got  both  the  sum  and 
difference  frequencies.  Let’s  take  the  pre¬ 
vious  example  and  run  a  few  numbers.  If 
you  mixed  the  incoming  1.2  MHz  signal 
with  a  745  kHz  oscillator  to  get  your  455 
kHz,  that  worked  fine.  But,  if  there  hap¬ 
pened  to  be  another  signal  at  290  kHz,  that 
one  would  subtract  from  the  745  kHz  and 
also  produce  a  455  kHz  signal;  to  the  suc¬ 
ceeding  IF  stages,  they'd  appear  exactly 
the  same!  Obviously,  the  antenna  tuned  cir¬ 
cuit  would  keep  such  widely  differing  in¬ 
put  signals  out,  so  it  wasn’t  a  problem  at 
such  low  frequencies. 

Going  Up 

But,  as  higher  frequencies  began  being 
explored,  these  unwanted  signals,  called 
“images,"  really  got  to  be  troublesome.  If 
you’re  receiving,  say,  20  MHz  with  a  re¬ 
ceiver  whose  IF  is  455  kHz,  then  your  lo¬ 
cal  oscillator  is  running  at  19.545  or  20.455 
MHz.  For  example,  let’s  say  the  oscillator 
is  at  1 9.545  MHz.  Now,  a  signal  at  1 9.09 
MHz  will  also  produce  a  455  kHz  output 
from  the  mixer,  and  those  two  input  fre¬ 
quencies  arc  pretty  darned  close  together, 
when  you  consider  their  difference  as  a  to¬ 
tal  percentage  of  their  frequencies.  Heck, 
if  the  antenna  tuned  circuits  were  all  that 
selective,  we  never  would’ve  needed  the 
superhet  in  the  first  place! 

Repeat  After  Me 

There's  a  way  out,  and  most  modern  re¬ 
ceivers  employ  it.  The  answer  to  this  prob¬ 
lem  is  to  use  a  high  IF  frequency,  which 
ensures  that  the  image  frequencies  will  be 
far  enough  apart  that  the  antenna  tuned  cir¬ 
cuit  can  select  only  the  one  you  want.  But, 
that  means  the  selectivity  of  your  IF  stages 
won’t  be  that  great  because,  just  as  w  ith 
the  antenna  tuned  circuit,  the  total  selec¬ 
tivity  is  related  to  a  percentage  of  the  op¬ 
erating  frequency;  you  can’t  get  as  narrow 
a  tuned  circuit  at  20  MHz  as  you  can  at  1 00 
kHz.  So,  many  of  today’s  radios  convert 
the  frequencies  twice  or  more.  The  first  IF 
is  set  to  a  high  frequency  for  image  rejec¬ 
tion,  and  the  subsequent  ones  arc  set  to  low 
frequencies  for  selectivity.  It’s  not  hard  to 
do,  because  only  the  first  local  oscillator 
needs  to  be  tunable;  the  others  can  all  be 
fixed,  because  the  output  ofthe  first  IF  nev¬ 
er  moves,  regardless  of  where  you  turn  the 
dial.  Problem  solved,  once  and  for  all. 

And  Edwin? 

You  may  be  wondering  what  Edwin  Arm¬ 
strong  got  for  all  his  brilliance  and  toil. 
When  the  staggering  value  of  his  radio 
patents  became  apparent,  he  was  sued  by 
a  large  corporation  in  an  attempt  to  break 
his  hold  on  the  technology.  He  was  kept  in 
court  for  years,  until  he  was  financially 
wiped  out,  and  he  ended  it  all  by  jumping 
out  a  window.  Had  he  not  been  so  mis¬ 
treated,  he  likely  would  have  wound  up  a 
billionaire. 

On  that  happy  note.  I’ll  leave  you  all  to 
ponder  the  cleverness  of  your  receivers  un¬ 
til  next  month.  73  from  KB1 UM.  [Jj 
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radio 

magic 

by  Michael  Bryce  WB8VGE 


Oscillators 

RF  oscillators  arc  the  fundamental  build¬ 
ing  blocks  of  radio.  Without  them,  we  would 
still  be  using  spark.  Even  the  fancy  import 
super  rig  you're  using  is  full  of  oscillators. 
From  the  master  clock  oscillator  to  the 
switching  power  supply,  it's  full  of  oscilla¬ 
tors.  This  month.  I'll  show  you  how  to  tell 
one  oscillator  from  another  and  offer  some 
tips  on  how  they  operate. 

There  is  an  old  saying  about  oscillators: 
“Oscillators  don't  and  amplifiers  do.”  There 
is  very  little  difference  between  an  oscilla¬ 
tor  and  an  amplifier.  In  fact,  an  oscillator  is 
actually  a  special  type  of  amplifier.  In  the 
simplest  ease,  an  active  device,  perhaps  a 
lube,  transistor,  or  even  an  FET,  amplifies 
the  signal  applied  to  its  input.  A  small  amount 
of  the  output  is  fed  back  into  the  input.  Once 
this  process  starts,  the  output  feeds  back 
into  the  input,  which  goes  to  the  output  which 
feeds  back  into  the  input . . .  Whoa!  We  have 
an  oscillator!  It  really  is  that  simple.  Until 
you  try  to  build  one.  that  is. 

What  we  have  is  a  feedback  loop.  In  fact, 
it's  called  a  positive  feedback  loop.  Have 
you  ever  tried  to  make  a  tape  recording  and 
put  the  microphone  too  close  to  the  speak¬ 
er?  All  that  howling  and  squealing  is  caused 
by  positive  feedback.  If  the  feedback  is  too 
light,  the  oscillator  may  not  operate  smooth¬ 
ly.  If  the  feedback  is  too  heavy,  the  oscilla¬ 
tor  will  not  operate  at  all.  You  can't  pull  too 
much  energy  from  the  oscillator.  Doing  so 
will  “load  the  oscillator  down,"  causing  it 
to  slop.  Most  oscillators  have  a  high  impedance 
output.  Sometimes  several  stages  of  buffers 
and  amplifiers  are  used  to  get  the  output  of 
an  oscillator  up  to  usable  levels. 

The  reason  why  the  saying  goes  “oscilla¬ 
tor  don't  and  amplifier  do”  is  simple.  If  an 
oscillator  is  supposed  to  oscillate,  it  won’t 
if  there  is  some  sliver  of  trouble  in  the 


circuit.  On  the  other  hand,  amplifiers, 
especially  high-gain  amplifiers,  will  take  off 
and  start  to  oscillate  all  by  themselves.  All 
you  need  is  a  fraction  of  the  output  to  be 
seen  by  the  input  and  whoa,  your  amplifier 
has  become  an  oscillator. 

Oscillator  Types 

There  arc  many  different  types  of  oscil¬ 
lators.  An  oscillator  can  use  many  different 
active  devices:  bipolar  transistors.  FETs.  ICs, 
and  even  tubes.  But,  no  matter  what  you  use, 
there  are  some  basic  oscillator  types.  I'll 
discuss  three  of  the  most  popular:  the  Pierce, 
the  Colpitis,  and  the  Hartley. 

The  Pierce  Oscillator 

You  see  this  guy  all  the  time.  It's  very 
common  and  is  used  everywhere  from  clock 
circuits  in  frequency  counters  to  QRP 
transmitters.  Take  a  look  at  Figure  I,  the 
Pierce  oscillator  using  an  FET  as  the  active 
device.  In  the  Pierce  oscillator,  the  crystal 
controls  the  frequency  of  the  oscillator.  The 
capacitor  between  the  output  on  the  drain 
lead  couples  energy  from  the  output  to  the 
crystal.  This  capacitor  supplies  the 
necessary  feedback  to  get  the  oscillator 
running.  You  can  tell  the  Pierce  oscillator 
from  others  because  it  has  the  crystal. 

Because  there  are  harmonics  generated  in 
this  type  of  oscillator,  some  means  of 
filtering  the  harmonics  out  may  be  needed 
if  you're  planning  on  using  this  circuit  in  an 
RF  design.  The  filtering  can  be  done  in  the 
next  stage,  while  the  level  of  harmonics  is 
at  its  lowest.  It  is  very  common  to  use  a  band¬ 
pass  filter  or  other  tuned  stage  following  the 
oscillator. 

You  can  use  these  same  harmonics  to  your 
advantage,  loo.  For  example,  you  need  a 
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Figure  1.  The  Pierce  oscillator. 


stable  output  frequency  but  at  a  rather  high 
frequency.  By  using  some  tuned  circuits  with 
very  high  Q  and  a  crystal  cut  for  overtone 
use,  any  harmonic  can  be  pulled  out  of  the 
circuit  and  used.  Common  harmonics  are  the 
third  and  fifth  harmonics  of  the  crystal.  The 
crystal  oscillates  near  an  odd  multiple  of  the 
fundamental  cut  in  this  case. 

Although  the  frequency  is  controlled  by 
the  crystal,  and  unless  you  want  to  change 
crystals,  moving  the  frequency  of  the  Pierce 
oscillator  is  hard  to  do.  Not  impossible,  but 
hard  to  do.  If  you  only  want  to  move  the 
crystal’s  frequency  just  a  liny  bit,  we  can  do 
that  with  ease.  In  the  case  of  the  Pierce 
oscillator,  we  need  to  add  a  variable  capac¬ 
itor  in  series  with  the  crystal.  By  varying  the 
amount  of  capacitance,  we  can  move  the 
frequency  of  the  crystal  a  bit.  Depending  on 
the  crystal,  we  can  get  several  kHz  worth  of 
movement.  This  type  of  circuit  is  known  as 
a  variable-crystal  oscillator,  or  VXO. 

The  Colpitts  Oscillator 

This  oscillator  does  away  with  the 
crystal.  In  its  place,  a  coil  or  inductor  is  used 
in  combination  with  a  variable  capacitor. 
This  type  of  oscillator  will  generally  be  found 
in  VFOs  or  other  circuits  in  which  you  need 


to  change  the  frequency  of  the  oscillator. 
Notice  the  two  capacitors  between  the  gate 
of  the  FET  and  ground.  These  capacitors 
make  identifying  the  Colpitts  oscillator  easy. 
The  capacitors  are  split  in  two  and  lapped 
in  the  middle.  So,  a  Colpitts  oscillator  has 
two  capacitors  tapped  in  the  middle.  Because 
of  the  inductor  and  capacitors  used  in  the 
Colpitts  oscillator,  the  maximum  usable  fre¬ 
quency  is  about  10  MHz.  You  can  get  to  14 
MHz,  but  instability  will  more  than  likely 
cause  you  more  trouble  than  you  want. 

The  Hartley  Oscillator 

This  is  the  third  type  oscillator.  In  the 
Hartley,  you'll  notice  there  arc  no  split 
capacitors  as  there  are  in  the  Colpitts: 
instead,  it  has  a  coil  with  a  tap.  This  lapped 
coil  is  an  instant  giveaway  of  the  Hartley  os¬ 
cillator.  The  frequency  is  adjusted  by 
changing  the  inductance  of  the  coil.  The 
Hartley  oscillator  is  also  used  in  VFO 
circuits.  In  the  permeability-tuned  oscilla¬ 
tor,  there  is  a  movable  iron  slug  used  to 
change  the  inductance  of  the  coil.  This  gives 
us  a  change  in  frequency.  By  changing  the 
pitch  of  the  wire  wound  on  the  form 
holding  the  coil,  we  can  achieve  a  very 
linear  tuning  range.  This  is  normally  not 
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possible  when  the  Colpitts  oscillator  is  used. 
Again,  because  of  instability,  the  Hartley 
oscillator  is  not  used  above  10  MHz. 

In  the  case  of  the  Colpitts  and  the 
Hartley,  high  frequency  operation  is  their 
downfall.  But,  you  can  use  a  method  called 
heterodyne  mixing.  Here,  you  operate  your 
Colpitts  oscillator  at  a  frequency  the 
oscillator  likes.  In  most  VFO  circuits,  the 
frequency  of  choice  is  5  to  5.5  MHz.  You 
then  mix  the  VFO  with  the  output  of  a  Pierce 
oscillator  set  to  12.5  MHz.  The  two 
frequencies  combine  and  the  result  is  17.3 
MHz  to  17.6  MHz.  A  bandpass  filter  gets 
rid  of  the  5  and  the  12.3  MHz  frequencies. 
The  result  may  then  be  used  by  the  next  stage, 
usually  a  mixer  and  on  you  go  to  the  rest  of 
the  circuitry.  In  the  case  above,  the  IF  of  the 
receiver  would  be  3.3  MHz.  With  the  IF  at 
3.3  MHz,  the  result  would  be  14  MHz 
(17.3  MHz  minus  3.3  MHz  equals  14  MHz). 

Mix  and  Match 

It’s  possible  to  add  several  features  of  one 
oscillator  to  that  of  another  oscillator.  In  fact, 
you'll  sec  this  a  lot  in  today's  circuits.  A 
popular  circuit  is  the  mixing  oflhe  Pierce 
crystal  oscillator  with  the  Colpitts  oscilla¬ 
tor.  This  mating  of  circuits  adds  stability  to 
the  Colpitis  oscillator  while  keeping  down 
the  part  count.  It's  also  cheaper  to  build, 
since  you  don't  have  to  install  the  inductor 
and  its  capacitors.  These  two  items  must  be 
of  high  quality  or  the  oscillator  will  be 
unusable  in  your  application. 

Loose  Ends 

In  all  the  examples  of  oscillators,  there  is 


one  missing  and  very  important  ingredient: 
the  need  for  a  stable  operating  voltage.  If  the 
operating  voltage  is  able  to  move  around,  so 
will  your  oscillator.  A  well-regulated 
supply  voltage  is  necessary  for  a  stable 
oscillator. 

Sometimes,  the  oscillator  will  produce 
VHF  and  UHF  parasitic  oscillations.  These 
critters  are  hard  to  find,  but  are  usually  easy 
to  get  rid  of.  Usually  a  small  value  resistor 
in  the  collector  or  some  ferrite  beads  applied 
to  the  base  will  take  care  of  any  parasitics 
you  may  have. 

When  working  with  a  Colpitts  or  Hartley 
oscillator,  especially  in  circuits  for  VFOs, 
mechanical  stability  is  of  paramount 
concern.  How  you  construct  the  mechanical 
aspect  of  the  circuit  can  make  the  difference 
between  a  wobbler  and  a  rock-solid  VFO. 

Shield  the  VFO  from  outside  sources  of 
energy.  This  is  very  important!  Double¬ 
sided  PC  board  is  a  cheap,  dirty  and  very 
effective  shielding  material.  Small  metal 
boxes  arc  also  suitable  for  VFO  oscillator 
shielding. 

Keep  the  output  of  the  oscillator  away 
from  the  input;  we  don't  need  any  addition¬ 
al  feedback  loops!  Keep  the  output  away 
from  power  supplies,  digital  sources  and 
other  noise  generators. 

Use  only  high  quality,  temperature-stable 
components  in  your  VFO  circuits.  If  you  use 
junk  parts,  you’ll  get  junk-part  results.  Use 
only  NPO  type  capacitors,  along  with 
polystyrene  and  silver  mica  capacitors. 

If  you  remember  these  three  basic 
oscillator  circuits,  you’ll  be  on  your  way 
to  understanding  more  of  the  magic  of 
radio!  FT1 


Pico-J  rolls  up  and  hides  in 
his  4-ounce  pocket-sized 
holder,  waiting  like  the  Ge¬ 
nie  in  a  bottle  till  you  need 
full-quieting  signal  punch. 

Call  him  forth  and  his  glistening  black  weather 
sealed  lines  reveal  a  sleek  end-fed  halfwave  an¬ 
tenna  ready  to  hang  anywhere.  Suspend  in  the 
apartment  closet  or  patio  doorway. 

Attach  PIco-J  to  window  glass  or  __ 
curtain  rod.  He  needs  no  radials  for  broad- 
,  band  low-angle  omni  halfwave  gain. 

I  Carry  Pico-J  with  you  for  emergencies.  Hang 
in  the  motel  when  on  the  road.  He  improves 
I  range,  boosts  reception,  saves  batteries. 
Pico-J  comes  ready  for  work  with  72"  isolated 
coaxial  feedline  and  gold  pin  BNC.  Typical 
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Sell  Your  Product  In  Radio  Fun 
CALL  DOUG  JOHNSON  TODAY! 


1-800-274-7373 


DECODE  CELLULAR  DATA 


The  Digital  Data  Interpreter  (DDI)  will 
display  cellular  data  on  a  PC.  See  phone 
numbers,  frequency  changes  and  more 
from  control  and  voice  channels.  The  S/W 
allows  selected  data  to  be  shown  and  it 
tunes  some  radios.  The  DDI  is  an 
inexpensive  diagnostic  tool  that  can 
provide  powerful  diagnostic  capability  to 
your  cellular  test  bench. 

Call  or  write  for  an  order  form  and 
information  on  your  radio.  Most  radios 
require  an  internal  connection. 

CCS-DDI 
P.O.  Box  11191 
Milwaukee,  Wl  5321 1 
414-781-2794  x20 


SCARED  OF  THE  CODE? 


IT’S  A  SNAP  WITH  THE  ELEGANTLY  SIMPLE 

MORSE  TUTOR  ADVANCED  EDITION  FOR 

BEGINNERS  TO  EXPERTS— AND  BEYOND 

Morse  Code  teaching  software  from  GGTE 
is  the  most  popular  in  the  world~and  for  good 
reason.  You’ll  learn  quickest  with  the  most 
modern  teaching  methods— Including 
Farnsworth  or  standard  code,  on-screen 
flashcards,  random  characters,  words  and 
billions  of  conversations  guaranteed  to 
contain  every  required  character  every  time- 
in  12  easy  lessons. 

Sneak  through  bothersome  plateaus  in  one 
tenth  of  a  word  per  minute  steps.  Or,  create 
your  own  drills  and  play  them,  print  them 
and  save  them  to  disk.  Import,  analyze  and 
convert  text  to  code  for  additional  drills. 

Get  the  software  the  ARRL  sells  and  uses  to 
create  their  practice  and  test  tapes.  Morse 
Tutor  Advanced  Edition  is  approved  for  VE 
exams  at  all  levels.  Morse  Tutor  is  great— 
Morse  Tutor  Advanced  Edition  is  even 
better— and  It’s  in  user  selectable  color. 
Order  yours  today. 


For  all  MS-DOS  computers  (including  laptops). 

Available  at  dealers,  thru  QST or  73  or  send 
$29.95  +  $3  S&H  (CA  residents  add  7.75%  tax )  to: 

A  GGTE,  P.O.  Box  3405,  Dept.  MS, 

vffi  Newport  Beach,  CA  92659 
W  Specify  5 Vi  or  3%  inch  disk  g ^ 
V  (price  includes  1  year  of  free  upgrades) 
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QRP  KIT  HEADQUARTERS 

QRP  TRANSMITTERS  only  $29951  HAM  RECEIVERS 


20, 30, 40,  80  Meter 
CW  Transmitters 

Join  the  fun  on  QRP!  Thousands  of  these 
mini-rigs  have  been  sold  and  tons  of  DX 
contacts  have  been  made.  Imagine  working 
Eastern  Europe  with  a  $30  transmitter  - 
that's  ham  radio  at  its  best!  These  CW  rigs 
are  ideal  mates  to  our  receiver  kits.  They 
have  two  position  variable  crystal  control 
(one  popular  QRP  crystal  included),  one  watt 
output  (3/4W  on  20m)  and  built-in  antenna 
switch.  Runs  on  12VDC.  Add  our  case  and 
knob  set  for  a  handsome  finished  look. 
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CW  Transmitters 

QRP-20,  30,  40,  80  (specify  band)  $29.95 
CQRP  Matching  case  &  knob  set  $12.95 

Ham  Receivers 
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20, 30, 40,  80  Meter 
All  Mode  Receivers 

Build  your  own  mini  ham  station.  Sensitive 
all-mode  AM,  CW,  SSB  receivers  use  direct 
conversion  design  with  NE602 1C  as  featured 
in  QST  and  ARRL  Handbook.  Very  sensitive 
varactor  tuned  over  entire  band.  Plenty  of 
speaker  volume.  Runs  on  9V  battery.  Very 
EASY  to  -  ild,  lots  of  fun  and  educational  - 
ideal  for  beginner  or  old  pro.  30  page  manual. 
Add  the  case  and  knob  set  for  well-fitted 
professional  look. 


PHONE  ORDERS  CALL 
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Are  You  Having  Enough 

Radio  Fun  ? 

Are  you  having  enough  fun  with  amateur  radio?  Radio  Fun  is  the  only  amateur  radio  magazine  written  especially  for  you — the  newcomer,  or  any  one  else  who  wants 
to  get  more  enjoyment  out  of  amateur  radio.  We  pack  every  issue  of  Radio  Fun  with  easy  to  understand  construction  projects,  interesting  news  and  great  reviews  of 
new  and  vintage  gear.  We’ll  help  you  learn  about  all  of  the  fascinating  areas  of  amateur  radio — packet,  amateur  television,  VHF/UHF  and  dozens  more.  We’ll  get  you 
fired  up  to  try  DX  chasing,  contests  and  public  service.  We’ll  even  help  you  learn  more  about  radio  and  electronics,  and  we’ll  do  it  in  a  way  that  everyone  can  under¬ 
stand.  So  what  are  you  waiting  for?  It’s  only  $12.97  for  a  whole  year  of  fun. 

1  year — 12  issues  of  Radio  Fan  for  only  $12.97!  That’s  46%  off  the  cover  price! 

Call  1-800-257-2346 

...or  send  your  check  to  Radio  Fun ,  P.O.  Box  4926,  Manchester  NH  03108-9839. 


Missing  Person 

New  Jersey  father  asks  ham  radio  operators  to  help 
spread  word  about  missing  children. 


MISSING  PERSON 


CAPE  MAY — On  November  25, 1991 ,  (then) 
1 1 -year-old  Mark  Himebaugh  vanished  with¬ 
out  a  trace  from  the  area  of  his  home  in  Cape 
May  County.  New  Jersey.  A  massive  search 
and  the  ensuing  investigation  have  uncovered 
nothing.  Mark  is  still  missing — an  apparent 
victim  of  abduction. 

Shortly  after  Mark  disappeared,  Mark’s  dad, 
Jody  (KB2QGJ),  met  with  John  Walsh  of  tele¬ 
vision’s  America’s  Most  Wanted,  whose  own 
son.  Adam,  had  been  abducted  1 2  years  ago 
and  was  later  found  murdered.  Walsh  charged 
Himebaugh  with  the  responsibility  of  “keep(ing) 
Mark’s  face  and  situation  in  the  public  eye  at 
all  times,  no  matter  what  it  takes!" 

Jody  soon  formed  the  Friends  of  Mark  Hime¬ 
baugh  Foundation  with  a  slated  purpose  of 
heightening  and  maintaining  national  public 
awareness  of  the  issue  of  missing  children  and 
the  crime  of  abduction. 

Himebaugh  began  thinking  of  ways  hams 
could  become  involved  in  the  plight  of  his  son 
and  other  missing  children.  One  idea  was  for 
radio  clubs  across  the  nation  to  adopt  local 
missing  children  as  their  community  service 
projects. 

“Whenever  QSL  cards  are  mailed,  include 
the  poster  of  a  missing  child,"  Himebaugh  sug¬ 
gested.  “During  CW,  packet,  and  voice  com¬ 
munications,  discuss  the  issue  of  missing  chil¬ 


dren  and  the  crime  of  abduction;  transmit  im¬ 
ages  of  missing  children  when  working  SSTV 
(slow-scan  television);  and,  whenever  accessing 
computer  bulletin  boards,  exchange  (up¬ 
load/download)  information  about  missing 
children."  (On  CompuServe,  the  command 
GO  MISSING  gives  access  to  the  images  of 
missing  children.) 

By  spreading  the  word  around  the  globe, 
maybe  someday  the  heinous  crime  of  child  ab¬ 
duction  and  the  ominous  rise  in  the  number  of 
missing  children  can  be  brought  to  a  halt.  To 
that  end,  it  is  the  wish  of  the  Himebaugh  Foun¬ 
dation  that  the  news  media,  companies  and  or¬ 
ganizations,  and  people  everywhere  will  con¬ 
tinue  to  cooperate  to  help  bring  these  kids  home 
unharmed. 

May  25th  is  annual  Missing  Children  Day, 
observed  across  the  U.S.  and  Canada.  The 
Himebaugh  foundation  would  like  to  see  a  na¬ 
tional  special  event  held  on  that  day  to  raise 
awareness.  “Instead  of  just  talking  about  the 
weather  and  the  height  of  your  antenna,  men¬ 
tion  the  child  your  club  has  adopted  and  com¬ 
municate  what  you’re  doing  about  recovering 
children  who  are  missing."  Himebaugh  pro¬ 
posed. 

“On  a  national  level,"  concluded  Hime¬ 
baugh,  “nothing  is  being  done  to  bring  atten¬ 
tion  to  the  hundreds  of  thousands  of  kids  out 


there  who  are  currently  missing.  Maybe  this 
awareness  program  is  a  step  in  the  right  di¬ 
rection  to  change  that." 

Realistically  there  are  over  a  million  chil¬ 
dren  missing  each  year.  Statistically,  there 
are  over  500,000  children  listed  as  miss¬ 
ing!  Of  these,  85-88%  are  taken  by  custo¬ 
dial  or  non-custodial  parents. 

Then  there  are  children  categorized  as 
“runaways,"  when  the  child  leaves  home 
by  choice;  and  “thrownaways,"  when  the 
child  is  told  to  leave  home  (i.e.  “Get  Out!”). 

The  remaining  1  %,  estimated  at  between 
4,000  and  7,000  children,  are  victims  of 
what  used  to  be  referred  to  as  “stranger  ab¬ 
duction”:  A  witness  sees  the  child’s  ab¬ 
duction,  or  the  child  vanishes  under  suspicious 
circumstances.  The  term  “stranger"  has  been 
reclassified  as  “non-family  type.” 

Most  states  have  a  clearinghouse  for  miss¬ 
ing  persons.  For  further  information  contact 
your  state  police  or  the  National  Center  for 
Missing  and  Exploited  Children  (NCMEC), 
2101  Wilson  BJvd.,  Suite  550,  Arlington  VA 
22201;  telephone:  1-703-235-3900. 

Himebaugh,  with  a  background  in  elec¬ 
tronics  from  the  National  Cash  Register  Com¬ 
pany  in  Dayton,  Ohio,  was  a  signalman  dur¬ 
ing  the  Vietnam  conflict.  Said  Himebaugh, 
“I’ve  always  wanted  to  get  back  into  commu- 
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nications  but  kept  putting  it  off.  Because  of  all 
the  stress  that  I’ve  been  going  through,  a  friend 
recommended  I  take  up  a  hobby.  Ham  radio 
was  a  natural  choice.” 

Tech-Plus  Himebaugh  missed  his  exam  for 
General  in  November  when  he  had  a  stress- 
related  illness  that  landed  him  in  the  hospital. 
He  is  scheduled  to  take  the  test  for  both  Gen¬ 
eral  and  Advanced.  He’s  already  passed  the 
1 3  wpm  code  requirement. 

[You  can  contact  The  Friends  of  Mark  Hime¬ 
baugh  Foundation,  Inc.,  at  P.O.  Box  551 ,  Cape 
May  NJ  08204-055 1 ;  (609)  884-6275.]  Qg 
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Slow  Scan 
Television 

doesn’t  have  to  be  expensive  anymore. 

Quality  Color  SSTV  is  easy  and  affordable 
with  Pasokon  TV 


Pasokon  TV 


$229.95 


Send  and  receive  all  popular  modes. 
Hardware  interface  fits  inside  computer. 

New-  SSTV  Snooper  $94.95 

Small  receive-only  interface 
plugs  into  serial  port. 

Both  require  IBM  PC/AT  or  compatible.  '286  or  better 
CPU.  color  VGA  display,  MS-DOS.  Prices  include  free 
shipping  to  U.S.A.  Write  or  call  for  complete  details. 

Absolute  Value  Systems 

115  Stedman  St.  #R 
Chelmsford,  MA  01824-1823 
(508)  256-6907 


CIRCLE  351  ON  READER  SERVICE  CARD 


CHEST  HARNESS  and 
BELT  HARNESS 


CHEST  HARNESS 

Zippered/Padded  Pocket  for  pens, 
note  pads,  extra  battery,  etc. 
Radio  held  chest  height  for  hands 
free  listening  without  earpiece 
. $29.95 

Both  harnesses  are  MADE  in  USA  of  1000  Denier 
padded  Cordura®  from  Dupont,  with  Velcro® 
adjustments  to  fit  almost  any  size  Handie-Talkie. 
Weatherproof,  they  won’t  deteriorate  or  rot  from 
Rain,  Snow,  or  Perspiration. 

BELT  HARNESS 

Handy  for  everyday  use  in  carrying  your 
Handie-Talkie  on  the  belt . $18.95 

Quantity  Discount  Available 
+$3.50  S/H  TX  Res.  +7.25%  Sales  Tax 


Send  Check  or  Money  Order  (USD) 

EMARS 

PO  Box  781204  San  Antonio  TX  78278-1 204 

Info:  (210)493-7546 
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BATTERIES 

Nickel-Cadmium,  Alkaline,  Lithium, 
Sealed  Lead  Acid  For  Radios,  Computers, 
Etc.  And  All  Portable  Equipment 

YOU  NEED  BATTERIES? 
WE’VE  GOT  BATTERIES! 

CALL  US  FOR  FREE  CATALOG 


E.H.Y0ST  &  CO. 

7344  TETIVA  RD. 
SAUK  CITY,  Wl  53583 

(608)643-3194 
FAX  608-643-4439 


First  &  Still  The  Best 
The  Mobile  TM  HW-3 
Tri  Band  Mobile 
No  Trap  Antenna 


Q 


•  Any  4  Bands  (80-10  Meters) 

•  10, 15,  &  20  Meters 
—  only  $69.95 

Major  Credit  Cards  honored. 

AXM  ENTERPRISES 

11791  Loara  St..  Ste.  B,  •  Garden  Grove,  CA  92640 

1-800-755-7169  or  FAX  (714)638-9556 

Want  help  financing  your  hobby  with  profits  from 
your  own  home-based  business? 

Talk  to  Sue,  N60RA 
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Say  You  Saw  It  In  Radio  Fun 


Sell  your  product  in  Radio  Fun 
Call  today  1-800-274-7373 


BATTERIES 


REPLACEMENT 

BATTERIES 

(ALL  NEW-MADE  IN  USA) 


ICOM 

KENWOOD 

7S 

13.2v 

1400  mah 

$53.00 

PB1 

12v  @ 

11 00  mah 

$59.00 

8S 

9.6v 

1400  mah 

$51.00 

KNB-3 

7.2v  @ 

1200  mah 

$38.00 

BP7 

13.2v 

600  mah 

$53.00 

KNB-4 

7.2 V  @ 

2200  mah 

$59.00 

BP8 

8.4v 

1400  mah 

$50.00 

PB6 

7.2v  @ 

750  mah 

$35.00 

PB7 

7.2v  @ 

1500  mah 

$49.00 

SA/SAT 

n 

PB8 

12v  @ 

800  mah 

$49.00 

BP82,  BP83 

PB-13 

7.2v  @ 

750  mah 

$37.00 

BP84 

7.2v  1000  mah  3" 

$40.00 

PB-14 

12v  @ 

800  mah 

$49.00 

BP85B 

12v 

600  mah  3" 

$69.00 

PB-18 

7.2v  @ 

1500  mah 

$47.00 

YAESU 

1 

AUNCO 

FNB-2 

10.8v 

600  mah 

EBP-10N 

7.2v 

@  700  mah 

S35.00 

FNB-4 

12v 

750mah 

$39.00 

EBP-12N 

12v 

@  700  mah 

S47.00 

FNB-4A 

12v 

1000  mah 

$55.00 

DJ-F1T 

FNB-17 

7.2v 

600  mah 

$30.00 

EBP-16N 

7.2v 

@  750  mah 

S37.00 

FNB-10S  7.2v 

1000  mah 

$42.00 

EBP-18N 

12v 

@  600  mah 

S47.00 

FNB-12S  12v 

600  mah 

$42.00 

DJ-180 

DJ-580 

FNB-25 

7.2v 

600  mah 

$35.00 

FNB-26 

7.2v 

1100  mah 

$44.00 

EBP-20N 

7.2v 

@  800  mah 

S34.00 

FNB-26S  7.2v 

1500  mah 

$49.00 

EBP-20NX  7.2 v 

@  1500  mah 

S44.00 

FNB-27S  12v 

800mah 

$49.00 

EBP-22N 

12v 

@  800  mah 

S49.00 

*  V.-  >1-  it-  it-  NOW  AVAILABLE  *  +  *  *  * 

FAST  AND  STANDARD  DESK  CHARGERS 


YAESU,  KENWOOD,  ICOM,  AUNCO  and  MOTOROLA. 

These  SMART"  Chargers  Will  Rapid  Charge  6  Volt  to  12  Volt 
Batteries  in  1/2  Hour  To  Two  Hours 

(depending  on  Battery  Capacity) 

Many  Advanced  Features  Not  Available  On  Any  Other  Charger. 
*  *  *  *  SPECIAL  INTRODUCTORY  PRICES  -4-  *  *  ** 

Made  in  U.S.A  . 


SALE 

All  7.2  Volt 
at  1500  MAH 

BATTERY 

PACKS 

$39.00 


CAMCORDER 

PANASONIC  PB  80/88  ORIG.  PAN.  S39.00 
SONY  NP77H  2400  mah  S39.00 

SONY  NP55  1000  rnah  $29.00 

SONY  NP221  500  mah  $29.00 

CANON  8mm  2000  mah  $36.00 

PANASONIC  PALM  2400  mah  $39.00 
JVC  GR  TYPE  C  1 500  mah  $36.00 
SHARP  BT21/22  $45.00 

RCA/HITACHI  8mm  2400  mah  $39.00 

ALL  BRANDS  AVAILABLE 


r  new 

HIGH  CAPACITY 

KENWOOD 

7.2v  1500  IT 

YAESU 

7.2v  600  nr 

7.2v  1000  nr 

7.2v  1500  it 

12v  600  n 

12v  800 l 


▲AAAAAAAAAAAA 

1  POWER  PACKS  ► 

^  EXTENDED  TIME-5  WATT  POWER  W. 
^  12  VOLTS-4  AMPS  T 

J  FOR  MOST  TWO  WAY  RADIOS  \ 
4  INCLUDES 
4  12v-4  AMP  BATTERY 

4  CONNECTOR  FOR  RADIO  | 

4  AC/DC  CHARGER  j 

^  HEAVY  DUTY  POUCH  &  BELT  | 


SEND  FOR 
FREE  CATALOG 

DEALER  INQUIRIES 
WELCOME 


*ALL  BATTERY  PACKS— GUARANTEED  TO  HAVE  THE  ADVERTISED  CAPACITY 

BATTERY-TECH,  INC. 

;  28-25  215  PLACE,  BAYSIDE,  N.Y.  11360  FAX  718-461-1978 

800-442-4275  -  N.Y.S.  718-631-4275 


VISA  MASTER  CARD 


DISCOVER 
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‘The  Cjrey  Line  Map  is  a  part  of  JiantlVindows  2.3  and  SHanfUHndows  <Vlus ,  clicking 
on  any  region  of  tfie  world  will  bring  up  one  of  the  31  regional  maps.  Access  the  CIA  World  Hr. act  Hook 
to  gather  the  information  you  want  on  all  the  countries  around  the  world. 


HamWindows  broadens  the  experience  of 
Amateur  Radio  operations,  opening  a  visual 
interpretation  of  the  world  you  now  only 
hear.  Our  interactive  computer  software 
programs,  in  essence,  gives  you  a  passport 
to  the  world. 

The  low-cost  entry-level  software  pro¬ 
gram;  HamWindows  Radio  Construction 
Set  gives  you  the  freedom  to  build,  design 
and  control  your  Amateur  Radio  Station. 

If  you’re  a  power  opera¬ 
tor,  then  HamWindows  2.3 
is  for  you.  Receive  the  Radio 
Construction  Set,  TNC  win¬ 
dow  and  a  selection  of  full 
color  screens  which  allows 
you  to  access  a  computerized 
station  log,  Grey  Line  Map,  SunSpot  Breaker, 
CIA  World  Fact  Book  and  SWL  window. 


HamWindows  Plus  3.0  gives  you  all  the 
features  of  HamWindows  2.3  with  SVGA 
compatibility,  new  awards  tracking  and 
reporting,  a  new  TNC  window  and  much 
more.  The  idea  of  a  Personal  Communi¬ 
cations  Control  Center  becomes  a  reality, 
all  in  this  easy-to-use  software  program. 

All  three  of  our  programs  have  both  VHF 
and  HF  control  for  your  TNCs  and  radio. 
They  are  compatible  with  Kenwood, 

Yaesu  and  ICOM  radios 
to  make  HamWindows  a 
sophisticated  but  simple 
link  to  your  Amateur 
Radio  station. 

Our  programs  are  widely 
used  and  appreciated  by 
operators  like  you  all  over  the  world,  and 
this  is  what  they  have  to  say  about  them: 


"I’ve  been  a  ham  for  37 years 

and  never  in  my  wildest  dreams  did  I  imagine 

ham  radio  could  go  so  far.  HamWindows 

is  everything  you  say  it  is,  and  then  some. 

What  a  packagel” 

Joe  Koziol,  wiflx 

“HamWindows  is  an  outstanding 

program  written  by  Hams  for  Hams  and finally 

integrates  all  of  the  most  needed  operating 

features  for  the  shack.  * 

Mike  Candy,  kizfx 
rtty  Digital  Journal 

Please  contact  us  or  your  local  dealer  for 
more  information  on  any  of  our  programs 
or  the  necessary  hardware  requirements. 

HamWindows,  Inc 

2121  E.  Pacific  Coast  Hwy.,  Suite  120C 
Corona  del  Mar,  California  92625 
(714)729-4222  FAX  (714)  644-6277 
CompuServe:  72714, 3514  BBS:  (714)  729-4237 
InterNet:  mdoolitde@calsoft.com 
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CODE 

MUSIC! 


[sensational  new  way  to 

LEARN  CODE— Do  Aerobics, 
[Sing,  Jog,  or  Drive  while 
earning  code!  A  fun  &  easy 
way  to  learn  or  retain  Morse 
Code  skills.  Now  the  secret  is 
yours  with  this  amazing 
syncronized  breakthrough! 
Great  for  Novice,  Technician, 
General  or  the  classroom. 
lOrder 

“THE  RHYTHM 
OF  THE  CODE” 

Version  2  cassette  today! 

Send  $9.95  and  we'll  pay  the  shipping  to: 

KAWA  RECORDS 

P.O.  Box  319-ST 
Weymouth,  MA  02188 

Check  or  money  order  only. 

We  ship  ail  orders  within  5  days. 

Overseas  please  add  $2.00  for  air  mail. 

MA  residents  add  5%  sales  tax. 


THE  HOTTEST  10  METER  RIG  GOING 
AM/FM/CW  UP  TO  1 00  WATT  SSB 


CIRCLE  2  ON  READER  SERVICE  CARD 


HR2510  WITH  EASY  TO  FOLLOW 
INSTRUCTION  BOOKLET 

1.  HOW  TO  ADD  CB/26-30  MHZ 

2.  CONVERT  RIT  TO  SLIDER 

3.  BOOST  UP  TO  100  WATTS  SSB 

4.  ADD  VARIABLE  POWER 

5.  ADD  TALK  BACK 

ONLY  ONLY  ONLY  $  229.95 

•WITH  VHS  VIDEO  EASY  STEP  BY  STEP 
INSTRUCTIONS  ONLY 
$  239.95  ♦  8/8  9  S.00 
TAPE  ALONE  ONLY  $19.95 


ULTIMATE  MQULFICAILQ&EBIBLE 

MOST  COMfLrr*.  CHUTIST  XM  XT'*  TXKX  III 
OVER  800  MIKE  HIRINGS  CB/HAH. 

OVER  125  MOL.  HAM  RAC ICS. 

OVER  SO  COMPLETE  CRYSTAL  CHARTS. 

OVER  20  MOD.  CRYSTAL  CHARTS. 

OVER  IS  SCANNER  MOD. 

TEN  METER  RADIO  HOD. 

LI NEAR /COAX /ANT.  INFO. 

OVER  200  PAGES  OF  INFO. 


/  ULTIMATE  \ 


■  BIBLE  ft 


KDC  SOUND  1-800-256-9895 

5  PINE  MEADOW  $  29.95 

CONROE.  TX  77302 
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Sell  Your  Used  Gear  In  The 

RADIO  FUN  FLEA  MARKET 

CALL  JUDY  WALKER  TODAY!  1-800-274-7373 


The  Toughest 
Little  "GUNN" 
in  Town! 


3  +  3  STAR 


UPS 

SHIPPABLI 


Other  Models  &  Sizes 
Available  in  10  or  1 1  Meters 


Call  or  send  $2.00  for  Complete 
Catalog  and  Pricing  of  Antennas. 

Route  1  -  Box  32C.  Hwy.  82 
Ethelsville,  AL  35461 

^  (205)  658*2229 
^  _  §  FAX:  (205)658-2259 

^  GUNN^?  Hours:  10  am -6  pm  (CST) 
Monday  -  Friday 


JO 


DEALER  INQUIRIES,  PLEASE  CALL 


Yu piter u  MVT7100  $54900 

Scanning  Receiver 
530KHz  to  1650MHz 
with  AM/FM/WFM/ 

LSB/USB  @  50Hz 
Performance  rivaling  that  of 
recievers  that  cost  twice  as 
much.  Extremely  compact 
and  versatile.  Features  1000 
memory  channels,  lockout  on 
search  and  scan,  backlighted 
LCD  display.  Attenuator, 

Delay,  Hold,  Bank  lockout, 

VFO  tuning,  1  Year  Warranty,  &  Earphone 
jack.  Size:  6  3/8H  x  1  7/8W  x  2  1/3D.  Wt 
14oz.  Ground  shipping:  $5.95  Air  Freight: 
$8.95.  Call  or  Fax  Toll  Free,  24  hours  a  day. 


COMMUNICATIONS 

a M  CaU 

■**  1-800-445-7717 

10707  E.  106th  Street  Fishers,  IN  46038 
317-842-7115  Fax  1-800-448-1084 
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MFJ'S  world  famous  Ha 

Accessories 


Radioes 


$2495 


Why  do  more  hams  throughout  the  world  use  MFJ  accessories  than  any  other  brand? 

Because  they  are  value  packed  and  carry  MFJ’s 
one  year  unconditional  guarantee! 

MFJ  Speaker  Mies 

Compact  or  miniature  models  for  all  popular  HTs 

Compact  Speaker  Mies,  $24.95  each:  mfj-284  or  mfj-286 

Once  you  try  an  MFJ  Speaker  Mic  you’ll  never  want  to 
be  without  it.  You’ll  be  able  to  carry  your  handheld  on  your 
belt  and  never  have  to  remove  it  to  monitor  calls  or  talk. 

You’ll  never  have  to  turn  up  your  audio  annoyingly 
loud  to  monitor  calls  because  it’s  handy  lapel/pocket  clip 
lets  you  keep  it  close  to  your  ear  for  easy  listening. 

And  you’ll  never  have  to  clumsily  remove  your 
handheld  from  your  belt  holder  to  talk  because  you  can 
conveniently  take  the  speaker  mic  in  one  hand,  press  the 
push  to  talk  button  and  talk.  Measure  1%”  x  2”  x  3” 

They  come  with  a  lightweight  retractable  cord  that  mfj-283,  mfj-285,  mfj- 
eliminates  the  dangling  cord  problem.  They  feature  285L,  mfj-287  or  mfj-287l 
excellent  audio  on  both  transmit  and  receive.  MFJ-284 
for  loom  or  Yaesu;  MFJ-286  for  Kenwood. 

Miniature  Speaker  Mies,  $24.95  each: 

New  miniature  speaker  mics  pack  all  the  features  of 
the  compact  models  into  a  tiny  2”  x  VA"  x  V4” 
package.  The  lapel  pocket  clip  swivels  for  even  more 
convenient  positioning.  Also  features  transmit  LED. 

Choose  from  regular  or  “L”  shaped  connector.  Order 
MFJ-285  or  MFJ-285L  for  Icom  or  Yaesu,  MFJ-287  or 
MFJ-287L  for  Kenwood.  MFJ-283  for  dual  plug  Alinco. 

Deluxe  300  W  Tuner  12/24  Hour  LCD  Clocks 


$249S 


•  •  •  • 


MFJ-9490 


MFJ-949D  is  the  world’s 
$14095  most  popular  300  watt  PEP 
tuner.  It  covers  1.8-30  MHz, 
gives  you  a  new  peak  and  average  reading 
Cross-Needle  SWR/Wattmeter,  built-in 
dummy  load,  6  position  antenna  switch 
and  4:1  balun  -  in  a  compact  10  x  3  x  7 
inch  cabinet.  Meter  lamp  uses  12  VDC  or 
110  VAC  with  MFJ-1312,  $12.95. 

SWR  Analyzer  mfj-207 

MFJ’s  innovative  new  *99" 

SWR  Analyzer  gives  you  a 
complete  picture  of  your 
antenna  SWR  over  an 
entire  band  -  without  a 
transmitter,  SWR  meter  or 
any  other  equipment.! 

Simply  plug  your  antenna 
into  the  coax  connector, 
set  your  SWR  Analyzer  to 
the  frequency  you  want 
and  read  your  SWR.  You 
can  instantly  find  your 
antenna’s  true  resonant 
frequency, something  a  noise  bridge  can’t 
do.  Covers  1.8-30  MHz  (or  choose  MFJ- 
208,  $89.95  for  2  Meters).  Use  9  V  bat¬ 
tery  or  110  VAC  with  MFJ-1312,  $12.95. 

VHF  SWR/Wattmeter 

MFJ-812B 


M 


I 


$29®® 

Covers  2 

Meters  and 
220  MHz.  30  or  300  Watt  scales.  Also 
reads  relative  field  strength  1-170  MHz 
and  SWR  above  14  MHz.  41Ax21Ax3  In. 

MFJ  Multiple  DC  Outlet 

MFJ-1112 

$29" 

New  MFJ  DC  Power  Outlet  saves  you 
space  and  money.  Hook  it  to  your  12 
VDC  power  supply  and  get  6  DC  outlets 
for  connecting  your  accessories.  RF 
bypassing  keeps  RF  out  of  power  supply 
from  DC  line  outlet.  131/2x25/4x21/2  in. 


9 1 995  MFJ-108B  $995  MFJ-107B 
Huge  5/8  inch  bold  LCD  digits  let  you 
see  the  time  from  anywhere  in  your 
shack.  Choose  from  the  dual  clock  that 
has  separate  UTC/local  time  display  or  the 
single  24  hour  ham  clock. 

Mounted  in  a  brushed  aluminum  frame. 
Easy  to  set.  The  world’s  most  popular 
ham  clocks  for  accurate  logs.  MFJ-108B 
4V2Xlx2;MFJ-107B  2Vix1x2  in. 

MFJ  Cross-Needle  mfjsisb 
SWR/Wattmeter  s6998 

MFJ  Cross- 
Needle  SWR/ 

Wattmeter  has  | 

a  new  peak 

reading  func- _ 

tion!  It  shows  you  SWR,  forward  and 
reflected  power  in  2000/500  and  200/50 
watt  ranges.  Covers  1.8-30  MHz. 

Mechanical  zero  adjusts  for  movement. 
SO-239  connectors.  Lamp  uses  12  VDC 
or  110  VAC  with  MFJ-1312,  $12.95. 

Deluxe  Code  Practice 
Oscillator 

MFJ-557 

$24" 

MFJ-557  Deluxe  Code  Practice  Oscillator 
has  a  Morse  key  and  oscillator  unit 
mounted  together  on  a  heavy  steel  base 
so  it  stays  put  on  your  table.  Portable 
because  it  runs  on  a  9-volt  battery  (not 
included)  or  an  AC  adapter  ($12.95)  that 
plugs  into  a  jack  on  the  side. 

Tone  and  Volume  controls  for  a  wide 
range  of  sound.  Speaker,  earphone  jack. 

Key  has  adjustable  contacts  and  can  be 
hooked  to  transmitter.  8^x2V4x3%  in. 
Nearest  Dealer/Orders:  800-647-1800 
MFJ  ENTERPRISES,  INC. 
Box  494,  Miss.  State,  MS  39762 
(601)  323-5869;  FAX:  (601)  323-6561 
TELEX:  53  4590  MFJ  STKV 

•  One  year  unconditional  guarantee  •  30  day 
money  back  guarantee  (less  s/h)  on  orders 
from  MFJ  •  Add  $5.00  each  s/h  •  FREE  catalog 
MFJ  .  .  .  making  quality  affordable 
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QRP— FUN— QRP— KIT 


Anybody  can 
work  the  world 
running  Ikw, 
but  you  have 
to  be  good  to 
do  it  with  only 
1  Watt.  Want 
to  find  out  how 
good  you  really 
are?  Then  try 
this  little  rig. 
Crystal  control, 
your  choice  of 
bands,  80,  40, 
30,  20,  15m. 
Built  in  key. 
built  in  antenna 
switch.  All  built 
into  a  2  1/4  x  3 
3/8  case.  Op¬ 
erates  on  12  VDC.  Small  enough  to  slip  into  your  shirt 
pocket.  Order  now  and  receive  a  U.S.  map  in  black  and 
white  so  you  can  color  in  the  states  as  you  work  them 
on  your  way  to  that  W.A.S.  award.  The  map  also  lists 
the  QRP  operating  frequencies. 

QRP  KIT  &  CASE . $39.95 

(crystal  not  included) 

Portable  QRP  antenna... 

handles  up  to  150  Watts.  Fully  assembled  to  your 
frequency.  Small,  lightweight,  waterproof.  Includes  clear 
insulated  copper  wire,  center  insulator  with  evehook, 
end  insulators  and  50’  of  RG174 . $29.95 

QRP  ANT  W/RG8  X . $34.95 

Add  S3.00  Shipping  &  Handling 
C.O.D.  and  $3.00 
TX  residents  add  8%  sales  tax. 


SOUND 

COMMUNICATION  SYSTEMS 

P.O.  BOX  47881 
SAN  ANTONIO,  TEXAS  78265 
(210)590-0175 


Printed  Circuits 
in  Minutes  Direct 
From  Photocopier 
or  Loser  Printer! 


Say  You  Saw  It  In  Radio  Fun 


Use  household 
iron  to  apply. 


PnPBLUC 

For  High  Precision  Professional  PCB  layouts 

1 .  LaserPrint 

2.  Iron-On 

3.  Peel-Off 

4.  €tch 

Adds  on  Cxtra  Layer  of  Resist  for 
Super  fine  lines  on  Std  Clod  Bds 


PnPUICT 

€asy  Hobby  Quality  PCB's 

1 .  LascrPrint 

2.  Iron-On 

3.  Soak-Off  ui/ Water 

4.  €tch 

Transfers  Toner  from  Laser  Printer 
or  Copier  os  Resist  on  Std  Qod  Bds 


20Sh$30/40Sh$50/l  00Sh$  1 00 
PnP  Blue  or  PnP  UJet  (No  Mixing) 

Sample  Pack  5  Shts  Blue  +  5  Shts  UJet  >20 
V1SR/MC/PO/ CK/MO  $4  S&H  -  2nd  Day  Mail 

Techniks  Inc. 

P.O.  Box  463  Dingoes  NJ  08551 
(908)788-8249 

1 00%  Money  Bock  Guoronteel-Deoler  Inquiries  Invited 


There  are  no  small 
victories  in  the  fight 
against  heart  disease. 
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American  Heart 
Association 


©  1992,  American  Heart  Association 
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Display  Your 
New  License 


[These  beautiful  solid 
I  walnut  plaques  have 
|been  specifically 
developed  for  the  5X7  Amateur  License. 
They  include  polished  &  beveled  faceplate, 
brass  hardware,  and  complete  instructions  for 
mounting  your  certificate. 


$19.50 


(plus  $3.50  shipping  &  handling) 


Order  Now  :  (708)  931-6831 

Visa  &  Master  Card  Accepted 

Willow  Creek  Forge  Inc., 307  Whitfield  Drive,  Geneva,  Illinois  60134 


73  Amateur 
Radio  Today 

PUT  SOME  EXCITEMENT 
INTO  YOUR  HOBBY!! 

No  other  magazine  brings  you  the  exciting 
world  of  amateur  radio  like 

73  Amateur  Radio  Today. 

•  Construction  projects:  The  most 

homebrew  projects  anywhere. 

•  Product  Reviews:  Belly-to  belly 

matchup  of  new  gear. 

•  ATV:  Find  out  about  amateur 

television. 

•  HAMSATS:  Get  the  latest  news 

on  amateur  satellite. 

•  Never  Say  Die: 

And  you  bet  I  won’t. 

•  73  International:  73  Amateur 

Radio  Today  is  the  only 
ham  magazine  with  monthly 
news  from  every  comer 
of  the  world. 

12  issues  for  $19.97 
That’s  a  43%  savings 
off  the  newsstand  price! 

CALL  1-800-289-0388 
or  send  $19.97  to:  73  Amateur  Radio  Today 

70  Rte.  202N,  Peterborough.  NH  03458 


New  License? 

Congratulations!! 

From  The  Wireman 
We  Have  Something 
For  You!! 

Send  or  bring  a  copy  of  your  new, 
first-time  Amateur  license  within 
THREE  months  of  receipt  to  THE 
WIREMAN  or  a  WIREMAN  DEALER 
and  get  a  half  price  ($1.00)  copy  of 
the  56-page  WIREBOOK  II,  which 
contains  a  wealth  of  information  on 
wire,  cable,  grounding,  lightning  pro¬ 
tection,  baluns,  accessories,  instal¬ 
lations,  and  many  hints  and  kinks. 


10%  DISCOUNT! 


You’ll  also  get  a  10%  discount 
on  your  first  order  from  the  only 
complete  state-of-the-art  line  of 
amateur  wire,  cable  and  acces¬ 
sories  in  the  business. 

STOP  IN  AND  SEE  AN  AUTHOR¬ 
IZED  WIREMAN  DEALER  AT  A 
LOCAL  HAMFEST,  CALL  OR  SEE 
HIM  AT  HIS  ADDRESS: 

RR  SALES 

Bill  -  (704)  628-1352 

57  ECHO  LAKE  LANE 
FAIRVIEW,  NC  28730 

K  OS  SEMISES 
Keith  -  (317)  462-0023 
310  W.  NORTH  STREET 
GREENFIELD,  IN  46140 

C/U  S  ROOSS  8  R/RE 

Gill  -  (315)  337-9190 

1216  JERVIS  AVENUE 
ROME,  NY  13440 

RE  CONNECTION 

Joel  •  (800)  783-2666 

213  N.  FREDERICK 
GAITHERSBURG,  MD  20877 

OR  WRITE  OR  CALL 
PRESS  "The  Wireman”  at 


CIRCLE  38  ON  REAOER  SERVICE  CARO 


THE  WIREMAN,  INC 

(800  433-WIRE  (9473) 
261  PITTMAN  ROAD 
LANDRUM,  SC  29356 
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Radio  Fan 


Join  the  FUN  on  the 

SATELLITES 

YES!  Anyone  with  a  Technician  Class 
license  or  higher  can  work  the 


via  the 

OSCARs 

Learn  how:  Join  AMSAT  today! 

For  a  limited  time,  new  members  receive: 

ORBITs  -  Tracking  software  for  IBM  compatable  computers  by  WOSL 
How  to  Use  the  Amateur  Satellites  -  A  great  book  by  KB1SF 

write  or  call 


<SS)  AMSAT 


PO  BOX  27  Washington,  DC  20044 
301-589-6062 


CIRCLE  110  ON  READER  SERVICE  CARD 


Sell  Your  Used  Gear  In  The 

RADIO  FUN  FLEA  MARKET 

CALL  JUDY  WALKER  TODAY!  1-800-274-7373 


“'V  -s 


vll 


AMATEUR  TELEVISION 


GET  THE  ATV  BUG 

New  10  Watt 
Transceiver 
Only  $499 

Made  in  USA 
Value  +  Quality 
from  over  25years 
in  ATV...W60RG 

Snow  free  line  of  sight  DX  is  90  miles  -  assuming 
14  dBd  antennas  at  both  ends.  1 0  Watts  in  this  one 
box  may  be  all  you  need  for  local  simplex  or  repeater 
ATV.  Use  any  home  TV  camera  or  camcorder  by 
plugging  the  composite  video  and  audio  into  the  front 
phono  jacks.  Add  70cm  antenna,  coax,  13.8  Vdc  @ 
3  Amps,  TV  set  and  you’re  on  the  air  -  it's  that  easyl 
TC70-1 0  has  adjustable  >1 0  Watt  p.e.p.  with  one  xtal  on 
439.25,  434.0  or  426.25  MHz  &  properly  matches  RF 
Concepts  4-110  or  Mirage  D1010N-ATV  for  100  Watts. 
Hot  GaAsfet  downconverter  varicap  tunes  whole  420-450 
MHz  band  to  your  TV  ch3.  7.5x7.5x2.7*  aluminum  box. 
Transmitters  sold  only  to  licensed  amateurs,  for  legal  purposes, 
verified  in  the  latest  Callbook  or  send  copy  of  new  license. 

Call  or  write  now  for  our  complete  ATV  catalog 
including  downconverters.  transmitters,  linear  amps, 
and  antennas  for  the  400, 900  &  1200  MHz  bands. 


(818)  447-4565  m-f  8am-S:30pm  pst. 

P.C.  ELECTRONICS 

2522  Paxton  Lane  Arcadia  CA  91007 


Vita,  MC,  COD 
Tom  (W60RG) 
Maryann  (WB6YSS) 


SELL 

YOUR 

PRODUCT 

IN 

RADIO 

FUN 

CALL 

DOUG 

JOHNSON 

TODAY 

800- 

274- 

7373 


Packet  Radio  for  under  $70 

On  Your  Macintosh!!! 


Start  with  great  software: 

a-  Savant,  written  by  Jim  Van  Peursem  KEOPH 
r  Written  specifically  for  the  Macintosh  and 
follows  its  user  interface  in  every  detail! 
r  Supports  multiple  simultaneous 
connections  each  in  its  own  window. 

>  Change  ‘channels’  by  simply  clicking  on 
that  channel's  window. 

of  packets  in  every  window, 
r  System  7  compatible.  32  bit  clean, 
r  Compatible  with  almost  any  TNC. 

Then  add  great  hardware: 

a ■  The  PacketMac  Modem,  designed  by 
Dexter  Francis  -  NOYU 
w  Simply  plug  it  into  your  Mac's  serial 
port,  wire  it  for  your  radio,  and  that's  it! 

No  power  supply  necessary,  no 
parameters  to  worry  about  setting  up. 

A  total  plug-n-play  solution! 

rryiArral  tndcfnot  of  A^lr  Compute  L* 

I «  tradonarit  ot  CM  T«haolcipc»  Inc. 


And  bundle  them  together: 


Savon  plus:  PacketMac  modem  in 
kit  form: 

$6925' 


Savant  plus:  Completed  and  tested 
PacketMac  modem: 

$8925* 


Savant  can  also  be  purchased 
separately  for:  S4923* 


"  IDemo  version  available,  call  usfl 

•PH-toStorSil 


dliog  charges 


CM  Technologies,  Inc. 
RR  #1,  Box  83A 
Kelley,  IA  50134 
(515)  597-2051 


gjj|  CompuServe:  71574,421 
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BE  A  GOOD 


Volunteer. 


American  Heart 
Association 


0 


24  HOUR  ELENCO  •  HITACHI  .  B&K  PRODUCTS 
SHIPPING  GUARANTEED  LOWEST  PRICES 


TO  ORDER 

D  CALL  TOLL  FREE 
1-800-292-7711 
1-800-445-3201  (Can.) 


AFFORDABLE  -  HIGH  QUALITY 
2  YEAR  WARRANTY 


ELENCO  OSCILLOSCOPES  Hitachi  Compact  Series  Scopes 


STANDARD  SERIES 
S-1325  25MHz  $349 
S- 1340  40MHz  $495 
S-1365  60MHz  $849 

Features: 

■  High  Luminance  6*  CRT  ■  TV  Sync 

■  i  mV  Sensitivity  ■  2  -  xl ,  xi  0  Probes 

■  X-Y  Operation  ■  Complete  Schematic 

■  Voltage.  Time.  ♦  Frequency  differences  displayed 
on  CRT  thru  the  use  of  cursors  (S-1365  only) 

■  Plus  much,  much  more 


DELUXE  SERIES 
S- 1 330  25MHz  $449 
S-1345  40MHz  $575 
S-1360  60MHz  $775 

Features: 

■  Delayed  Sweep  ■  Dual  time  base 

■  Automatic  Beam  Finder  ■  Illuminated  internal 

■  Z  Axis  Modulation  gradicule 

■  Buiit-m  Component  Test 

■  Plus  all  the  features  of  the  ‘afforoaole*  senes 


V-212  -  20MHz  Dual  Trace 

_ S399 

V-525  -  50MHz.  Cursors 

_ S995 

V-523  -  50MHz.  Delayed  Sweep. 

_ S949 

V-522  •  50MHz.  DC  Offset  _ 

_  S895 

V-422  -  40MHz.  DC  Offset 

_ S795 

V- 222  -  20MHz.  DC  Offset  _ 

_  $649 

V-660  -  60MHz.  Dual  Trace _ 

_ SI. 149 

V-665A  -  60MHz.DT.  w/cursor _ 

_ Si. 325 

V-1060  -  100MHz.  Dual  Trace  _ 

_ Si. 395 

V-1065A  -  100MHz.  DT.  w/cursor 

_ SI. 649 

V-1085  -  100MHz.  QT.  w/cursor  _ 

_ SI. 995 

V- 11 00 A  -  100MHz,  Quad  Trace. 

_ $2,495 

V- 11 50  -  150MHz,  Quad  Trace  _ 

_ S2.395 

B&K  OSCILLOSCOPES 

2120  -  20MHz  Dual  Trace _ 

$389 

21  -  20MHz  Delayed  Sweep  _ 

_ S539 

1  IB -40MHz  Dual  Trace 

S635 

2.  0  -  60MHz  Dual  Trace.  Delayed  Sweep. 

Dual  Time  Base _ 

_  S949 

Digital  Capacitance  Meter 
m  CM-1550B 
by  Eienco 

I  ,  $58.95 

MB  9  Ranges 

1pi-20.000uld 
5%  have  accy 
BigrOiSolay  Zen  confrol  mi  Case 


21  0  - 1 00MHz  Three  Trace  Dual  Time  Base, 

Delayed  Sweep _ Si. 395 

2522A  -  20MHz  /  20MS/S  Storage $875 


Bq  r  Display 


Digital  LCR  Meter 
LC-1801 
$125 

Measure* 

Coils  1uH-200H 
Caps  ipl-200ul 
Res  01-20M 

by  Eienco 


Digital  Triple  Power  Supply 

Eienco  XP-765 

$289 

O-2OV01A 
0-20V  0  1A 
5V05A 

Fufly  regulated.  Short  dr  curt  protected  with  2  Smrt  control. 

3  separate  supplies  XP-660  wttti  Analog  Meters  S19S 


Sweep/ Function  Generator 

with  Freq.  Counter 

$239 

Eienco 
Model  GF-8026 

Sme.  Souare  Trungie.  Ramo 
2  to  2MHz.  Rreq  Counw  i  :0MHz 
interne  Unear  4  logc  Sweeo 


Learn  to  Build  and  Program 
Computers  witti  this  Kit 

Indudes  All  Pans.  AssemoJy  and  Lesson  Manual 


a 


MM-8000 

$129.00 

by  Eienco 


Sarong  from  scratch  you  Ouiidaeompieie  system  Our 
Ucro-Uasief  fr»>ne*  teacnes  you  B  «mre  «ib  RAMs 
ROkte  and  run  a  8065  mcroorocessor.  which  uses 
similar  machine  language  as  IBM  PC 


Digital 

Multimeter 

DVM-638 

$39.95 


Video  Head  Tester 

Eienco  HT-200 

$44.95 

Tells  you  rt 
VMS  head 
is  defective 
or  worn 

•} 


Function  Generator 

Blox 
#9600 
by  Eienco 

$28.95 


Kit  eave  front  1Hz  B  1  MHz 

$26.95  AMorFMcapabWty 


Eienco  Wide  Band 
Signal  Generators 


SG-9000  $119 

RP  Freq  t00K  4S0MHz  AM  Modula- 
!ion  ol  tKHz  Van  able  RF  outout 

SG-9500  w/  Digital  Display  & 
150MHz  built-in  counter  $239 


FLUKE  MULTIMETERS 

Scopematara  (All  Modals  Available  Call) 

Model  93  Si  .225.00  70  Sarlaa 

Model  95  $1,549.00  Model  7011  $65.00 

Model  97  $1,795.00  Model  7711  $149.00 

10  Series  Model  7911  $169.00 

Modal  10  $62.95  80  Sahas 

Model  12  $79.95  Model  87  5289.00 


i 


Digital  Multimeter 
w /  Inductance 
&  Capacitance 

$75.00 

LCM-1850 

Ten  Functions 

by  Eienco 


Color  Convergence  Generator 

Eienco  SG-250 

$89.95 

Kit  $69.95 

Finest  in  the  industry 
10  rock  steady  patterns 
RF  &  video  output 


XK-500  Digital  /  Analog  Trainer 

A  complete  mim-lab  tor  building,  testing,  prototyping  analog  and  digital  circuits 

E'enco  s  Dr?  tat  Analog  Ttmnm  <*  neoafry  oesqneo  tor  scx»  oroiects.  mm  5  0mt-.n  power 
sucores  nemoes  a  Unoon  generator  mtn  coremousiy  vanaM.  s.ne  tnanguar.  souare  wave 
‘orm*  Aioowsuoones  a.  a 'eguatee  ano  prctecteo  agamst  snorts 
Power  Supplies 

■  vmwow  Pcwm  Succw 

■  25  10  zovoc  9 
.1  25  «  1SVOC  9  ’  amw 

■  <  25  «  2CVOC  9  S  Amo 
'  25  10  >5 VDC  9  ’  Amoi 

•  -12VOC  9  1  4mo 

■  12VOC  9  ’  Amo 

•  -5VDC  9  '  Amo 

■  SOVAC  C«rem 'acoco 
9  ’5vac  m  *  Amo 

Analog  •  Section 

■  function  G*neraw  S*ne 
Tnanguiar  Souare 


■  OC  onset 

■  MooureionFUAU 

Digital  •  Section 


•  S  iE3  reaoous sunreo 

■  Ciocn  ’reouenev  i  to  iflOKH 2 

■  Cioc*  amoMuoe  5VP«»  souare 

Breadboards 

■  2  DreaoBoaros  eacncomaoi 
3a0  t«  ooints  iota-  ’  680 1 


Assembled 


$129.95  Kit 


WE  WILL  NOT  BE  UNDERSOLD 
UPS  SHIPPING:  48  STATES  5".  OTHERS  CALL 
IL  RES  add  7.75%  TAX 

PROBES  INCL  ALL  SCOPES  &  METERS 


C&S  SALES  INC. 

1245  ROSEWOOD.  OEERFIELD,  IL  60015 
FAX:  708-520-0085  •  (708)  541-0710 


15  DAY  MONEY  BACK  GUARANTEE 
FULL  FACTORY  WARRANTY 
WRITE  FOR  FREE  CATALOG 
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The  Radio  Fan  Ham  Marketplace 


New  "Secret  Weapon  "Makes 
Learning  Code  Easy. . . 


$14995 


Your  personal  CW  training  partner. 

* The  hi-tech  thinga-mabob' that  does  the  job!" 
Upgrade  fast!  Practice  code  anywhere — car, 
work,  travel.  Makes  code  fun.  CW  speeds  4-60 
wpm,  all  random,  full  control.  Ideal  for  beginners 
or  pros.  Code  groups.  Q-Code,  difficult  letters, 
numbers  and  symbols. 

Call  toll  freel  -800-882-7388 

Azimuth,  Dept  Q26, 3612  Alta  Vista  Ave..  Santa  Rosa,  CA  95409 
USA  Tel:  (707)  577-8007  •  FAX  (707)  573-1482 


FOR  CATALOG  SEND  $5.00  TO... 

P.O.Box  337 
Buffalo,  NY  14226 
(716)  691-3476 


4309  Northern  Pike  Blvd. 
Monroeville,  PA  15146 

(412)  374-9744 


FOR  ORDERS  ONLY  CALL 

(800)  854-0815 

SPECIALIZING  IN  PREOWNED 
AMATEUR  AND  SHORTWAVE  EQUIPMENT 

BUY  •  SELL  •  LOVE  TO  TRADE 

We  Carry  All  Major  Brands 
Of  New  Equipment 


/Haldol 


ANTENNA 


PRODUCTS 

AND 

ACCESSORIES 


AH-2095 

DUAL-BAND 
H/T  DUCK 
2  3/4"  Long 
All  Black 
Soft  &  Spongy 

$20.ppd 


IHS-709S 

DUAL-BAND 
H/T  DUCK 
17"  Long 
All  Black 
Semi-rigid 

$22.  ppd. 


Guaranteed  Funds  Only  Large  SASE  For  Info 


THE  RADIO  ROOM 


898N.  BROADWAY 
N.  MASSAPEQUA,  NY  11758 
PHONE/FAX  (516)  795-9371 
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•  Advanced  Technology 

•  Enduring  Value 

PacComm 

PacComm  has  a  large  variety  of  products 
for  amateur  digital  communicatons,  includ¬ 
ing  specialized  HF  and  satellite  equipment. 

Please  call,  write  or  circle  the  Reader  Ser¬ 
vice  number  for  our  latest  catalog. 

PacComm  Packet  Radio  Systems,  Inc. 
4413  N.  Hesperides  Street 
Tampa,  FL  33614-7618 
(813)  874-2980  (800)  486-7388 


The  PacComm  TINY-2  MK-2 


•  Completely  TNC-2  EPROM  compatible,  Net/ROM,  •  Multicolored  LED’s  -  PWR,  CON,  STA,  PTT,  DCD 
ROSE  ready,  no  modifications  needed  •  64k  EPROM  and  32k  non-volatile  RAM 


•  Includes  PacComm  Personal  Message  System  (PMS) 

•  Switch  selection  of  either  TAPR  style  firmware  or 
WA8DED  Host  Mode. 

•  RS-232  and  TI  L  computer  ports,  300  to  38.4  k  baud 

•  6  MHz  CMOS  Z-80  CPU  and  SIO  (HDLC)  with  4.9 
MHz  clock,  Optional  10  MHz 


•  Enhanced  TAPR  modem  disconnect,  factory  installed 

•  Gray  Aluminum  case  -5x7x13/8  inches 

•  Optional  ’Open  Squelch’  DCD  adapter 

•  Optional  9600  baud  modem  card 

•  Optional  hardware  clock 


n 

UPPER  RADOME 


COMPRESSION  RING 


DUAL  BAND  VERTICAL 
BASE  STATION  ANTENNA 
2m  /  70cm 

SPECIFICATIONS: 

FREQUENCY: 

GAIN: 

8EAMWIDTH: 

POWER: 

IMPEDANCE: 

VSWR: 

WIND  RATING: 

MAST  DIA.: 

LENGTH: 

WEIGHT: 

CONNECTOR: 


O-RING 


144-148  MHz,  435-450  MHz 
6.0dB  (2m),  8.0dB  (70cm) 

42  Deg.  (2m),  17.5  Deg.(70cm) 
200  Watts  (Max.)  mast 
50  ohms  brack  f  t 

Less  than  1.5:1  .  /?% 

112  MPH  (Max.) 

1-3/16"  to  2-7/16 
98.4" 

2.6  lbs 
UHF 


ft  8'  2" 

TALL 


GROUND 

RADIALS 


$97 . 50 


+  S5.00S&H  (SC  Residents  Add  5%  Sales  Tax) 
Check  In  Advance  or  C.O.D. 


HEX  BOLT  AND 
LOCKWASHER 


SUPPORT 

PIPE 


ASA  PO  Box  3461  Myrtle  Beach,  SC  29578 

1  -  800  -  722  -  2681 
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Fast  Packet  Ticket! 


The  PackeTwin "  Wireless  Communications  System 


Thinking  about  the  move  to  packet  radio?  Or  have  you  already  tried  1200 
baud  packet  only  to  become  quickly  discouraged? 

At  Gracilis,  wc*ve  got  the  ticket  to  the  kind  of  speed  you’re  looking  for. 

Using  our  PackeTwin  system  with  your  existing  IBM®-PC  or  compatible, 
you’ll  easily  be  able  to  communicate  with  other  packet  radio  stations  at  rates 
of 9600  or  19,200  baud.  If  higher  speeds  are  desired,  the  popular  WA4DSY 
modem  can  be  constructed  and  added  to  provide  operation  at  56,000bps. 

When  you  order  our  PackeTwin  Wireless  Communications  System,  you’ll  get 
a  plug-’n’-play  9600/19,200  baud  system,  complete  with  modem  and  palm- 
size  two  watt  UHF  transceiver.  You  supply  the  PC  and  antenna — We  supply 
the  rest ! 

Consider  these  important  features. . . 

•  Exclusive  use  of  the  PC’s  DMA  channels  provides  an  upgrade 
path  to  1Mbps 

•  A  second  channel  is  included  that  can  be  used  to  provide  a 
separate  RS-232  or  RS-422  interface 

•  Free  software  provides  access  to  AX.25  and  TCP/IP  networks 

•  Free  firmware  updates 

For  information  contact  your  distributor,  or. . . 


Gracilis  The  new  name  in  Packet  Radio 
623  Palace  Street,  Aurora,  IL  60506  Ph:(708)  801 -8800/FAX: (708)  844-0183 
Email:  infoQgracihs.com 

IBM  H  ■  ftgliltrtd  rtdmiiH  of  IMfnaWonal  8m*rr«n  M«efilnts  Inc.:  P»ck«TWfci  N  ■  WoOamark  of  GndH.  Inc . 
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THE  ANSWER  IS  GAP  TECHNOLOGY  »THE  ANSWER  IS  GAP  TECHNOLOGY 


In  Antenna  with  No  Earth  loss? 

revolutionary  technology. 


MOUNTS 
■ACKTARO 
OR  ROC# 


If  you’re  looking  for  an  anten¬ 
na  that  can  out  perform  the 
others  and  give  you  the  edge, 
you’re  looking  for  a  GAP.  The 
Challenger  DX-VIII  is  the 
revolutionary  design  that 
answers  your  demands  for 
multi-band  operation  and 
unequaied  efficiency  with  low 
noise.  This  is  the  technology 
that  eliminates  Earth  Loss. 
GAP  delivers  from  an  elevated 
feed;  your  power  doesn’t 
disappear  into  the  ground.  Put 
it  up.  Turn  it  on.  No  tuning  No 
frustration.  GAP  delivers 
everything  but  the  hassles. 
And  —  GAP  delivers  at  a 
•SXnos3  fraction  of  the  cost  of  the 
’’so-called’’  competition. 

The  Challenger  DX-VIII 

m  49m  ton  11m  12m  lln  In  Z» 


$259 

Plus  Shipping 


MM 


BAP  flrtl  It 
IN  out. 


GAP 


I  6010  BJtfg.  B 
N.  Old  Dbde  Hwy. 
Vero  Beach,  FI  32967 

(407)778-3728 


THE  ANSWER  IS  GAP  TECHNOLOGY  •  THE  ANSWER  IS  GAP  TECHNOLOGY 


SPY  ON  THE  EARTH 
See  live  on 
your  PC 
what 

satellites  in 
orbit  see 

Capture  Sve  breathtaking  images  of  the  Earth  for  fun  or 
profit.  Zoom  in  up  to  20X.  Send  $39  check  or  M.O.  ($45  air, 
$50  overseas)  for  our  fantastic  12  diskette  set  of 
professional  quality  copyrighted  programs  (IBM  type)  that 
does  satellite  tracking,  image  acquisition,  image  processing, 
3-D  projections  and  more.  Direct  reception  from  the 
satellites  guaranteed  worldwide  without  a  satellite  dish. 
Schematics  included  for  interface.  For  FREE  information 
log-on  to  our  bulletin  board  anytime  at:  (718)  740-3911. 

VANGUARD  Electronic  Labs 

Dept  RF,  196-23  Jamaica  Ave. 
Hollis,  NY  11423  Tel.71 8-468-2720 


Use  Your 
Reader  Service 
Card  Today! 
Our 

Advertisers 
Want  To  Hear 
From  You! 


(508) 

474-8949 

24  Hour  FAX 


THE 


BIG 


SIGNAL 


(508) 
475-7831 
9-5  EST  M-F 


Amateur  Antenna  Baiuns 

For  over  20  years,  preferred  by  Amateur, 
Military  and  Commercial  Operators. 
Assembled  with  all  stainless  steel 
hardware  and  a  built-in  lightning  arrester 
minimizes  your  TVI,  maximizes  your 


W2AU  power.  W2DU 

(1:184:1)  (HFSVHF) 


Transformer  Baiuns 

For  medium  power  (1000  waits  RF  minimum)  and  broadband  operalKXi  3-40  MHz. 

W?AU1;1 

50/50  or  75/750 
Dipoles, Vs 

Beam  Models,  Quads 

W2AU  4:1 

200/50  or  300/750 
Hi-lmpedance  Antennas 
(ie:Folded  Dipoles) 

Non-Transformer  Baiuns 

W2PU-HF. 

1.8-30  MHz 
3000-9000W 

1 500-5000W 

A 

w/1:1  SWR 
w/2:1  SWR 

WIPUiVHF 

30-300  MHz 
2000-4000W 
1200-2400W 

Contact  Your  Local  Ham  QsskL  Today!!! 


V* 


BakiwAntoma  Kto-HHarw-Cwitor  Irwula  tore- ENDsula  tore™ Mays 
AN  products  coma  with  a  30  Day  Warranty 

-NOTICE- 


We  are  the  NEW  manufacturers  of  the  original 
JAMES  MILLEN™  Products .  _ 

(508)  975-271 1  9am-5pm  EST  M-F 


non  cnft  am  or  inn  cfdvitf  non 


Subscribe  To  Radio  Fun  Call  1-800-257-2346 


RADIO  DOCTOR 
VIDEOS 

*  REPAIR  COMMON  PROBLEMS 

*  MAKE  MODIFICATIONS 

*  PERFORM  ALIGNMENT 

»  NO  TEST  EQUIPMENT  NEEDED 

Maintenance  Videos:  TS450  TS850  TS930 
TS440  TS430  TS940  TS830  TS820  FT757  FT101 

Instructional  Videos: 
"Understanding  Packet  Radio" 
"Understanding  HF  Radios"  "Operating 
HF  Amplifiers"  "Soldering  Techniques" 
"Assembling  A  Simple  HF  Station" 


"We  really  have  someone  sincere  about 
producing  good  videos ...  He  works  on  these 
rigs  on  a  daily  basis  and  you  can  tell  it ... " 

Gordon  West ,  73  Magazine 


From  $19.95  to  $39.95 

Orders:  1-800-788-1416 

SASE  For  Catalog  To: 

Ham  Repair  Co.,  710  Teague  Dr. 
_ Kennesaw,  GA  30144 _ 


•  12  VOLT,  2.1  AH  CAPACITY  —  Up  to  6  times  the  capacity  of  standard  battery  packs 
and  maximum  output  from  your  HT. 

•  STATUS  LIGHTS  —  To  monitor  battery  capacity. 

•  SEALED  LEAD  CELLS  —  Maintain  charge  for  months  and  can  be  recharged  to 
100%  capacity  without  the  memory  effect  of  meads. 

•  ADAPTERS  —  To  fit  most  HTls,  cellular  phones  &  other  types  of  electronic  equipment. 

•  DUAL  OUTPUTS  —  To  power  two  units  simultaneously. 

•  FACTORY  REPLACEABLE  BATTERY  CELLS  AND  COMPONENTS. 

Call  1-800-989-0505  for  information  or  your  nearest  dealer  (9-5  EST) 

or  Fax  516  222  0569  •  QUANTUM  INSTRUMENTS  INC. 

1075  Stewart  Avenue,  Garden  City,  NY  11530  •  516-222-0611 
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antennas, 

by  Joseph  J.  CarrK4IPV 


The  Windom  Antenna 

One  of  the  problems  faced  by  many 
operators  is  the  need  for  a  multiband  high 
frequency  antenna  while  on  a  budget.  While 
anyone  with  a  large  bundle  of  cash  can 
make  it  happen,  what  does  one  do  when 
the  cash  is  a  trifle  limited?  One  answer 
(there  arc  several)  to  that  question  is  found 
in  the  Windom  antenna. 

The  Windom  antenna  (Figure  1 )  has 
been  a  popular  multiband  wire  antenna 
design  since  the  1920s.  Although  Loren 
Windom  is  credited  with  the  design,  there 
were  actually  a  number  of  contributors. 
Co-workers  with  Windom  at  the  Univer¬ 
sity  of  Illinois  were  John  Byrne.  E.F.  Brooke, 
and  W.L.  Everett,  and  they  are  properly 
co-crcdiled.  The  designation  of  Windom 
us  the  inventor  was  probably  due  to  the 
publication  of  the  idea  (credited  to 
Windom)  in  the  July  1926  issue  of  QST 
magazine.  Additional  (later)  contributions 
were  rendered  by  G2BI  and  GM 1 IAA  (Jim 
Macintosh).  We  will  continue  the  tradi¬ 
tion  of  crediting  Loren  Windom  with  the 
understanding  that  others  also  contribut¬ 
ed  to  this  antenna  design. 

The  Windom  is  a  roughly  half-wave- 
length  antenna  that  will  also  work  on  even 
harmonics  of  the  fundamental  frequency. 
The  basic  premise  is  that  the  antenna 
impedance  varies  from  about  50  ohms  to 


about  5,000  ohms,  depending  on  the 
selected  feed  point.  When  fed  in  the  exact 
center,  a  current  node,  the  feed-point 
impedance  will  be  50  ohms:  similarly, 
end-feeding  the  antenna  finds  a  feed-point 
impedance  of  about  5,000  ohms.  In 
Figure  I  the  feed  point  is  tapped  away  from 
the  center  at  a  point  that  is  about  0. 1 8  the 
way  from  one  end,  at  a  point  where  the 
impedance  is  about  600  ohms. 

The  Windom  antenna  works  well  .  .  . 
but  with  some  caveats.  For  example,  the 
antenna  has  a  tendency  to  pul  “RF  in  the 
shack"  be-  _____________ 

cause  it  is 
voltage-fed. 

Second,  there 
is  some  radi¬ 
ation  loss  from 
the  feed  line. 

Finally,  the  an¬ 
tenna  works 
poorly  on  odd 
h  a  r  m  o  n  - 
ics  of  the  fun- 
damcnlal  frequency. 

The  antenna  tuning  unit  can  be  a  paral¬ 
lel  resonant,  link-coupled,  LC  tank  circuit: 
a  reversed  pi-network:  or  a  wide-range  an¬ 
tenna  tuning  unit  ( ATU).  In  the  case  of  the 
Windom.  the  pi-network  is  turned  around 
backwards  from  the  usual  configuration: 
The  input  is  at  the  low  impedance  end  of 


“The  Windom  is  a  roughly 
half-wavelength  antenna 
that  will  also  work 
on  even  harmonics 
of  the  fundamental  frequency. 


the  network,  and  the  output  is  at  the  high 
impedance  end.  Design  a  pi-network 
(using  my  Antlers  and  Zmatch  software) 
to  match  50  ohms  on  the  transmitter  end 
and  600  ohms  on  the  antenna  end. 

Construction  of  the  simple  1920s 
vintage  Windom  antenna  is  relatively  sim¬ 
ple.  Cut  a  half  wavelength  section  of  #14  or 
larger  antenna  wire  (Coppcrwcld  works  best) 
and  measure  0. 18  from  one  end.  To  find  the 
overall  length  in  feel,  use  the 
formula  Licet  =  468/FMHz.  The  distance  to 
the  feed  point  is  found  from  168.5/FMHz. 
____________  In  both  cases. 

the  lengths  arc 
in  feel  and  the 
frequencies  arc 
in  megahertz 
(MHz).  The 
frequency  to 
use  is  the  low¬ 
est  operating 
frequency  con¬ 
templated.  For 
1  75/80  meters 
use  3.5  MHz.  which  makes  the  overall 
length  133'  8",  and  the  feed  point  48'  from 
one  end. 

The  fccdlinc  or  “down  lead"  is  a  single 
conductor  of  at  least  the  same  gauge  as  the 
radiator  clement  wire  (e.g.  #14).  Mechanical 
integrity  will  be  best  if  stranded  wire  is 
used,  and  the  down  lead  should  be 


yy 


etc. 


insulated  (the  radiator  clement  can  be 
insulated,  but  that  isn't  necessary  in  most 
cases). 

A  reasonable  compromise  Windom  that 
reduces  fccdlinc  radiation  losses  is  shown 
in  Figure  2.  In  this  antenna  a  4: 1  balun 
transformer  is  placed  at  the  feed  point,  and 
this  in  turn  is  connected  to  75  ohm  cable 
coaxial  transmission  line  to  the  transmit¬ 
ter.  A  trails  match  or  similar  ATU  is 
connected  between  the  transmitter  and  the 
transmission  line  in  order  to  flatten  out 
variations  in  the  VSWR  as  seen  by  the 
transmitter. 

Either  form  of  Windom  should  be 
installed  so  that  it  is  horizontal,  and  straight. 
Performance  of  any  wire  antenna  suffers 
when  it  is  bent  to  fit  a  space,  although  if 
that's  what  you've  got  to  do  then  do  it. 
Also,  the  feedline  of  a  Windom  should 
come  away  from  the  radiator  clement  as 
close  to  a  right  angle  as  possible. 

Windom  antenna  parts  and  complete 
kits,  including  the  Carolina  Windom 
design,  can  be  found  at  Radio  Works  [Box 
6159,  Portsmouth.  VA,  23703:  804-484- 
0140  (voice)  or  804-483-1873  (fax): 
catalog  $4], 

Information  on  additional  forms  of 
nontraditional  but  effective  wire  antennas 
can  be  found  in  both  of  my  antenna  books: 
Practical  Antenna  Handbook  (TAB/ 
McGraw-Hill  Cal.  No.  3270.  Blue  Ridge 


Buy  your  ram 
from  the  mmfachtrer.' 

Buy  the  battery  pack 
where  batteries 
are  our  only  business! 

JlPMnKKIn^ 

the  only  thing  low  about  our  charge  is  the  cost... 

1-8006348132 


■  Long  life,  extended  operating  time 

■  Made  for  HAMS,  by  HAMS 

Add  $4.00  Shipping  &  Handling  for  first  battery. 
$1.00  for  each  add!  battery  -  US.  only 
Connecticut  residents  add  6%  tax. 


1L5-1B  Hurley  Road  •  Oxford,  CT  06478  •  (203)  264-3985  •  FAX  (203)  262-6943 


By  ignoring  the  problem,  you  could  raise  not  only  your  blood 
pressure  but  your  risk  of  heart  attack  and  stroke  as  well.  And  once 
that  happens,  your  number  could  be  up  for  good.  To  learn  more, 
contact  the  American  Heart  Association,  7272  Greenville  Avenue, 
Box  45,  Dallas,  TX  752314596. 

You  can  help  prevent  heart  disease  and  stroke.  We  can  tell  you  how. 

American  Heart  Association  V 

This  space  provided  as  a  public  service.  ©1 992,  American  Heart  Association 
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Summit  PA  17294:1-800-233-1 128).  and  Re¬ 
ceiving  Antenna  Handbook  iHighText  Publi¬ 
cations.  order  via  IPG  at  1  -800-888-474 1 ). 

Software  Anyone? 

If  you  have  access  to  an  MS-DOS  or  Win¬ 
dows-compatible  personal  computer,  then  you 
might  be  interested  in  the  Antlers  software  disk. 
Several  directly  executable  programs  are  found 
on  the  disk: 

ANTLERS:  This  program  calculates  the 
lengths  of  the  elements  for  a  wide  variety  of 
wire,  vertical  and  beam  antennas.  It  also  calcu¬ 
lates  the  inductance  of  loop  antennas,  and  the 
capacitance  needed  to  resonate  at  any  given  fre¬ 
quency. 

LCTANK:  Calculates  the  values  of 
inductor-capacitor-tuned  RF  circuits. 

LOADPOLE:  Calculates  the  inductance 
value  needed  to  resonate  a  shortened  induc¬ 
tance-loaded  dipole. 

LOOP-2  and  LOOP-3:  Calculates  the  in¬ 
ductance  of  loops  and  the  capacitance  needed 
to  resonate. 

OVENCOLO:  A  computerized  “scientific 
experiment”  to  teach  experimenting  from  a  sta¬ 
tistical  point  of  view. 

STATS:  Logs  data  to  disk,  and  performs 
standard  deviation,  variance,  and  mean  calcu¬ 
lations. 

ZMATCH:  Calculates  the  inductance  and 
capacitance  needed  to  make  an  antenna  tuning 
unit. 

To  run  any  of  these  programs,  place  the  disk 
in  the  disk  drive  and  type  the  drive  label  and 
name:  e.g.  to  run  ANTLERS  type  "A:  ANTLERS” 
when  the  disk  is  in  the  A:  drive,  or  "B:  ANTLERS” 
when  it's  in  the  B:  drive. 

I  can  supply  Antlers  for  S20  (POB  1099.  Falls 


Church  VA  22041).  It  is  not  copy-protected.  Al-  I  limited  NON-COMMERCIAL  copying,  so  if  I  one  copy  and  make  copies  for  them  . . .  for  free 
though  it  is  copyrighted,  the  label  allows  un-  I  several  of  your  friends  are  interested,  order  just  I  (if  you  sell  the  copy.  I  want  my  cut).  |JJj 


Easy  Tilt-Over  Tower 


by  Edward  Oros  AC3L 


Here's  a  fantastic  project  for  those  of  you  who 
love  to  experiment  with  antennas.  Radio  Shack 
has  a  great  little  device  called  a  “Telescoping 
Antenna  Mast  Roof  Mount  Base.”  Although  it 


Photo  A.  A  ground-mounted  vertical, 
using  one  of  the  bases  and  supported 
by  a  small  tree. 


was  designed  for  roof  mounting,  and  is  quite 
useful  as  such.  Tve  found  that  it's  easy  to  use  it 
as  a  ground-mounted  base  for  erecting  tilt-over 
towers  and  antennas. 

Parts 

You'll  need  just  a  couple  of  parts  in  order  to 
install  your  ground-mounted  base.  First,  of 
course,  is  the  base  itself,  model  number  15- 
5068 A.  Next,  you'll  need  to  visit  your  local 
hardware  store  to  find  a  threaded  rod.  The  type 
you  are  looking  for  is  entirely  threaded  from 
one  end  to  the  other.  These  rods  arc  available 
in  three-foot  and  six-foot  lengths,  and  in  a 
variety  of  diameters.  The  rods  will  be  driven 
into  the  ground  through  the  7/16"  holes  on 
cither  side  of  the  base  mount.  If  you'd  like  the 
rods  to  double  as  ground  rods,  chose  two  of  the 
six-foot  lengths:  otherwise,  the  shorter  rod  will 
suffice.  As  long  as  your  soil  isn't  loose  or  sandy, 
you  should  be  able  to  get  by  with  a  foot  and 
a  half  for  each  side.  This  is  the  length  I  com¬ 
monly  use. 

Bolt  cutters  or  a  hacksaw  can  be  used  to  cut 
the  three-foot  rod  if  you  choose  to  use  this  length. 
As  for  the  correct  diameter  of  the  rod.  you  can 
choose  any  size  that  will  fit  through  the  7/16" 
holes  of  the  base,  but  I've  found  that  the 
quarter-inch  diameter  rods  fit  the  bill  nicely. 
While  at  the  hardware  store,  also  pick  up  four 
stainless  steel  nuts.  The  size  w  ill  depend  on  the 
rods  you  choose.  Test  the  nuts  before  you  leave 
the  store  to  be  sure  they  will  easily  screw  onto 
the  rods. 

Installation 

Next,  it's  back  home  to  find  a  spot  to  install 
your  base.  When  selecting  a  location,  keep  in 
mind  the  direction  that  the  mast  will  tilt  and  be 


sure  that  it  is  clear  of  power  lines,  trees  and 
other  obstacles. 

As  with  any  tower  structure,  another  impor¬ 
tant  consideration  is  installing  the  guy  wires  for 
the  mast.  If  positioned  correctly,  buildings  and 
some  trees  can  make  excellent  “easy  install” 
sites.  Photo  A  shows  a  ground-mounted  verti¬ 
cal.  using  one  of  Radio  Shack's  bases  and  sup¬ 
ported  by  a  small  tree. 

Once  the  location  is  determined,  clear  the 
ground  area  of  stones  and  sticks  in  order  to  make 
the  spot  as  level  as  possible.  Screw  on  the  nuts, 
with  two  on  each  rod.  and  position  them  about 
four  inches  below-  the  top  end  of  the  rods.  The 
nuts  must  be  installed  first  because  driving  the 
rod  will  damage  the  threads  and  it  will  be  im¬ 
possible  to  screw  them  on  afterwards.  Position 
the  base  on  the  ground  and  insert  the  rod.  In  or¬ 
der  to  ensure  that  the  base  is  grounded,  scrape 
the  area  around  the  7/16"  holes  until  the  bare 
metal  is  exposed.  Then  use  a  hammer  to  drive 
the  rod  through  the  hole  into  the  ground  until 
the  bottom  nut  reaches  the  base.  Tighten  it  against 
the  plate  w  ith  a  w  rench.  Then  do  the  same  to 
the  other  side. 

Photo  B  shows  the  base  installed  in  this 
manner.  The  top  nut  on  each  side  is  there  to 


provide  a  method  of  securing  any  ground  w  ires 
that  you  may  wish  to  use.  If  no  ground  wires 
or  radials  will  be  used,  the  top  nuts  should 
be  tightened  against  the  bottom  ones  to 
prevent  the  lower  ones  from  loosening  over 
time. 

The  base  also  comes  supplied  with  a  pin  which 
is  designed  to  be  inserted  through  a  hole  dril¬ 
led  near  the  base  of  the  mast.  Radio  Shack  also 
carries  masts  w  hich  already  have  the  hole  dril¬ 
led  (Model  numbers  15-5065  and  15-5067).  or 
you  can  modify  your  ow  n  masts  by  drilling 
a  3/8"  hole  yourself  right  at  the  bottom  of  the 
mast. 

When  using  the  pin  that  comes  with  the  base, 
the  mast  will  be  grounded  through  the  metal  pin 
to  the  base  and  the  rods.  If  you  prefer,  you  can 
also  substitute  the  supplied  pin  with  some  non- 
metal  lie  material  such  as  a  plastic  pin  or  wood¬ 
en  dowel  rods.  This  insulates  the  mast  from 
ground  and  then  you  can  directly  Iced  the  mast 
as  a  ground-mounted  vertical. 

To  date  I've  used  the  bases  for  a  multitude  of 
purposes.  I've  created  quarter- w-ave  verticals, 
ground-mounted  vertical  beams,  masts  to  hold 
dipole  ends,  supports  for  beams  and  verticals, 
etc.  I'm  sure  the  possibilities  arc  endless.  Q| 


Photo  B.  The  installed  base. 
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upgrade . . . 
don't  stop 
now 


by  Gordon  West  WB6NOA 


Computer  Fun  With  Your  Ham  Rig 


If  you  have  a  computer,  chances  are  you 
have  been  using  it  to  help  cam  your  amateur 
license  and  your  next  upgrade.  Relatively 
inexpensive  software  to  use  your  computer  to 
study  both  code  and  theory  is  available  from 
the  W5YI  Group  (800-669-9594).  That’s  for 
PC-typc  computers.  For  the  Mac,  equally 
impressive  code  and  theory  programs  are 
avai  able  to  get  you  into  the  study  mode  at 
home  or  at  the  office. 

For  your  VHF  station,  you  probably  have 
alread)  tied  your  computer  into  a  terminal  node 
controller  for  packet.  AMTOR  and  other 
digital  receiver  modes.  In  fact,  if  you  just  want 
to  look  in  on  digital  modes  with  your  home 
computer,  software  from  Software  Systems 
Consulting  (714-498-5784)  packs  all  of  the 
analog-lo-digital  conversion  right  in  the  plug 
assembly  that  goes  into  the  back  of  your 
laptop  or  home  computer,  and  you  can  tunc  in 
to  WEFAX,  RTTY.  CW.  and  AMTOR  broad¬ 
casts  with  no  external  TNC  required.  All  that 
for  $100.  too! 

Then  there  is  the  amateur  radio  data  base, 
available  on  disk  or  CD-ROM.  No  direct  hook¬ 
up  is  necessary  to  your  ham  set,  but  keep  it 
handy — it’s  a  great  way  to  prepare  QSL 
information,  or  to  determine  legitimate  call- 
signs  by  asking  for  the  operator’s  birthday. 

If  you  arc  still  searching  for  a  closer  tie-in 
between  your  home  or  laptop  computer  and 
your  ham  radio  high  frequency  station,  take  a 
look  at  Ham  Windows  Version  2.3  or  Ham  Win¬ 
dows  Plus  in  operation.  It’s  awesome. 

Turn  the  chore  of  QSLs  and  logging  into 
one  swift  process  which  connects  to  the  Call- 
book  and  many  other  data  bases  for  data  look¬ 
up.  Turn  your  TNC  into  a  Windows  digital 
communications  screen,  and  quickly  look  up 
gray-line  opportunities  for  great  DX. 

If  you're  into  shortwave  listening,  the 
Ham  Windows  data  base  of  over  9,000  SWL 


frequencies  lets  you  listen  in  on  the  world, 
while  simultaneously  looking  at  the  world  fact- 
book  and  information  about  each  and  every 
country  you  have  tuned  in. 

You  can  even  go  one  step  further  and 
control  your  radio  directly  from  your  com¬ 
puter’s  screen.  Create  your  own  radio  face  pan¬ 
el.  and  interface  it  directly  to  any  Kenwood, 
ICOM.  or  Yaesu  transceiver.  Graphic  radio 
components  include  a  live  S-meter.  function¬ 
al  keypads,  digital  displays,  and  all  of  the 
indicators  indicating 
modes,  RIT  settings,  and 
the  like.  Unfortunately, 
it’s  not  quite  at  the 
level  of  a  touch-screen 
operation,  but  you  cart 
click  on  quickly  to  the 
parameters  you  want  to 
change,  and  you  are 
indeed  on  the  air  using 
your  computer  and  your 
radio  set  off  in  the 
corner. 

“For  school  and  class¬ 
es,  this  type  of  com¬ 
puter  interface  with  a 
built-in  world  atlas  is 
just  what  we  need  for 
our  CQ  All  Schools 
Net.’’  comments  Carole 
Perry  WB2MGP,  in¬ 
structor  for  Intermedi¬ 
ate  School  72  in  Staten 
Island,  New  York. 

“Clearly,  the  comput¬ 
er’s  impact  on  commu¬ 
nications  is  upon  us,  and 
as  in  the  past,  schools 
and  the  amateur  radio 
community  need  to  lead 
the  way — this  is  why  it’s 
inevitable  that  the 


computer  will  become  the  center  of  any  full¬ 
blown  ham  station."  adds  Perry. 

But  to  run  HamWindows,  you  will  need 
plenty  of  computer  power  and  memory  on  your 
present  PC  setup: 

•  386  or  faster 

•  4  megabytes  of  RAM  on  the  board  and  VGA 
monitor  and  card  for  HamWindows  2.3 

•  8  megabytes  of  RAM  and  a  Super  VGA 
monitor  and  card  for  HamWindows  Plus 
Here  at  Radio  School,  we  came  up  with 

everything  already  in  our  computer  other  than 
the  4  megabytes  of  RAM.  As  long  as  we  were 
in  there,  we  loaded  8  megabytes,  and  now  we 
arc  all  set  to  work  with  the  CQ  All  Schools 
Net.  on  the  air,  with  HamWindows. 

Best  of  all,  kids  are  interested  in  computers 
first,  and  might  consider  ham  radio  as  their 
next  step  when  they  see  the  tie-in.  It's  worked 
for  CQ  All  Schools,  and  it  very  well  could 
create  renewed  enthusiasm  in  the  amateur 
radio  service  to  the  kids  around  the  house 
who  may  know  more  about  computers  than 
you  and  me! 

Your  computer,  tied  to  your  ham  set — some 
interesting  possibilities! 


Photo  A.  Tbrn  your  computer  into  an 
interactive  ham  set!  Your  computer 
can  now  run  your  rig. 


Photo  B.  Computer  logging  at  an  emergency  mobile  command  post 
is  a  great  use  of  HamWindows. 


Photo  C.  HamWindows  keeps  a  world  faetbook  at  your  fingertips. 


Photo  D.  Logging  is  a  snap  with  HamWindows. 
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what's 

next? 

by  Carole  Perry  WB2MGP 


Two  Holiday  Stories 

As  a  teacher  of  sixth-,  seventh-  and  eighth- 
graders  for  over  13  years  I’ve  been  part  of 
many  wonderful  experiences  with  my 
students.  Due  to  the  fact  that  1  teach  amateur 
radio  to  these  students,  my  experiences  are 
often  quite  spectacular  and  almost  always  out 
of  the  ordinary. 

An  Exciting  Contact 

Last  term,  right  around  the  December 
holidays,  two  terrific  things  happened  that 
I'll  share  with  you.  Norman  Calta  is  one  of 
my  special  education  youngsters  who  is  main¬ 
streamed  into  my  sixth-grade  radio  class. 


Norman  has  several  learning  disabilities  but 
clearly  brings  his  whole  heart  and  soul  into 
my  classroom  activities  involving  radio.  One 
day  Norman  gave  me  his  uncle’s  phone  num¬ 
ber  and  told  me  that  he  was  a  ham  radio  op¬ 
erator.  Not  fully  believing  that  this  coinci¬ 
dence  was  real.  I  phoned  Uncle  Tony  K04ZB 
in  Georgia. 

Sure  enough.  Norman  docs  indeed  have  an 
uncle  and  an  aunt  who  are  hams.  Everyone 
involved  was  so  excited  for  Norman.  We.  of 
course,  arranged  for  a  40  meter  contact  the 
next  week.  1  wanted  Norman  to  enjoy  bask¬ 
ing  in  his  newly-found  “celebrity”  status.  For 
several  days,  this  sweet  little  boy  enjoyed  all 
the  attention  we  all  paid  to  him.  After  all,  it 


was  his  uncle  we  were  going  to  try  to  contact. 

When  the  big  day  came.  Norman  poked 
his  head  in  my  doorway  several  limes  to  make 
sure  I  remembered  the  scheduled  contact  time. 
The  reader  would  understand  the  expression 
“walking  on  a  cloud”  if  you  could  have  seen 
Norman  walking  across  my  room  to  the 
radio  station.  What  a  proud  moment  for  this 
super  youngster.  Uncle  Tony  and  Aunt 
Merry  KE4F1W  had  a  wonderful  QSO  with 
their  nephew  and  wished  him  a  happy 
holiday.  The  size  of  the  smile  on  Norman’s 
face  that  day  was  surpassed  only  by  the  grin 
we  saw  when  he  hung  up  the  QSL  card  a  week 
later.  This  teacher  left  the  school  at  the  end 
of  the  day  totally  teary-eyed.  knowing  that 
Norman  would  remember  his  magical 
moment  forever. 

Upcoming  Endeavour  Launch 

Another  great  holiday  story  took  place 
when  I  received  an  invitation  to  attend  the 
launch  of  the  STS-59  this  coming  April.  Nat¬ 
urally  I  was  thrilled.  But  I  was  especially 
excited  to  learn  that  I  could  bring  a  few 
people  with  me.  I  decided  to  have  my  own 
children  attend,  of  course,  and  also  one  of 
my  “other”  children — one  of  my  students. 

I  held  a  contest  among  my  ham  radio  stu¬ 
dents.  Those  children  who  were  presently  in 
my  program  or  who  had  previously  spoken 


to  astronauts  on  the  CQ  All  Schools  net  were 
asked  to  write  an  essay  about  why  they 
wanted  to  see  the  launch  of  the  Endeavour. 
Based  on  their  responses  and  on  my  person¬ 
al  know  ledge  of  the  kids  in  the  classroom,  a 
terrific  eighth-grade  girl,  Renee  Hoehn 
KB2QMR.  w  as  chosen.  Last  term.  Renee  was 
one  of  the  youngsters  who  got  to  participate 
in  the  Ocean  Challenge  project  by  speaking 
with  Rich  Wilson  WA 1 BZE  during  the  ocean 
voyage,  and  then  meeting  him  in  person  at 
the  New  York  City  Seaport. 

Needless  to  say,  hundreds  of  my  students 
wanted  to  go  to  the  launch.  The  contest 
certainly  heightened  interest  in  the  shuttle 
program.  The  rest  of  the  school  also  had  a 
chance  to  see  what  really  special  things 
happen  to  kids  in  the  radio  program.  Renee 
and  her  mom,  who  will  be  going  along  also, 
agree  that  this  is  the  opportunity  of  a  lifetime. 
There  is  no  doubt  in  my  mind  that  Renee  will 
remember  her  experience  at  the  Kennedy 
Space  Center  for  the  rest  of  her  life. 

There  are  many  terrific  youngsters  out  there 
doing  fun  things  with  amateur  radio.  If  you 
know  anyone  under  the  age  of  1 8  who  is  an 
articulate,  enthusiastic  speaker  who  would  like 
to  participate  in  the  Dayton  Youth  Forum  this 
April,  please  have  them  contact  me  at  (718) 
983- 1 4 1 6  or  write  to  me  at  P.O.  Box  1 3 1 646. 
Staten  Island  NY  1 03 1 3-0006.  03 


Sell  your  product  in  Radio  Fun  Call  today  1-800-274-7373 
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RACK  CHASSIS  I  MRTAL  CABINETS 


MOOEl. 

DESCRIPTION 

WxOxH(Mm| 

PRICE 

« 

MODEL 

DESCRIPTION 

W  x  D  x  H  (in.) 

PRICE 

> 

1RU5 

19  x  5  x  1.75 

30.55 

MC-1A 

4X3XZ 

1RU7 

10x7x  1.75 

33.10 

MC  2A 

8x3x2 

16.78 

muto 

18  x  10  x  1.75 

35.26 

MC-3A 

8x3x2 

20.05 

2RU5 

10x5x3.5 

33.10 

MC-4A 

4x4x3 

18.78 

2RU7 

10x7x3.8 

36.25 

MC-5A 

8X4X3 

20.05 

2RU10 

10  x  10x3.5 

37.50 

MC-5A 

8x4x3 

23.15 

3AU5 

10  x  8  x  5.25 

41.00 

MC-7A 

4x7x4 

20.06 

3RU7 

10  x  7  x  5.25 

44.10 

MC-8A 

8x7x4 

23.15 

3RU10 

10  X  10x5.25 

45.30 

MC-9A 

8x7x4 

28.78 
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PDA  QSL  Route 


Database 


28,000  QSL  Routes  at  your  fingertips! 
•Updated  monthly-subscriptions  available 
•User-updatable  «Fully  integratable  with 
LOGic  •For  IBM,  640k  RAM  or  higher, 
hard  drive  required.  Windows  version 
requires  MS  Windows  3.1.  Latest  list  $10. 
Monthly  subscription  (one  year,  12  issues) 
$60.  Bi-monthly  subscription  (one  year,  six 
issues)  $35.  Windows  version  add  $10. 
Canadians  add  $.50  per  issue.  Other 

foreign  add  $1.50  per  issue. - 

Personal  Database  Applications,  Dept  RF, 

2616  Meadow  Ridge  Dr..  Duluth,  GA 
30136.  Ph.  404-242-0887.  Fax 
404-449-6687  Tech  supp.  404-417-1899. 

Hours  8-6  M-Th,  8-noon  Fri  EST.  visa,  me 


Windows 

or 

DOS' 


TRUST  ~  w 

rQSLs 

•  More  ink  colors/stocks/stylesi 

•  Custom  cards  at  “standard”  prices! 

•  Raised  ink  or  flat  —  same  price! 

- - 


NO  MORE  OBSOLETE  CARDS.... EVER! 


Send  $1  for  Kit  -  Doubly  Refunded  with  order! 

“Just...QSLS" 

21645  E.  9  Mile  Rd .•  St.  Clair  Shores.  Ml  48080 

NS  800-73-GUD  DX 

LINE  (4  8  3  3  9) 


Remember  “Just...QSLs”  are  not  just  QSLs! 
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Radio  Fun  fie 


Turn  your  old  ham  and  computer  gear  into  cash  now.  Sure,  you  can  wait  for  a  hamfest  to  try  and  dump  it, 
but  you  know  you'll  get  a  far  more  realistic  price  if  you  have  it  out  where  30,000  active  ham  potential  buyers 
can  see  it.  rather  than  the  few  hundred  local  hams  who  come  by  a  flea  market  table.  Check  your  attic,  garage, 
cellar,  and  closet  shelves  and  get  cash  for  your  ham  and  computer  gear  before  it's  too  old  to  sell.  You  know 
you’re  not  going  to  use  it  again,  so  why  leave  it  for  your  widow  to  throw  out?  That  stuff  isn't  getting  any 
younger! 

The  Radio  Fun  Flea  Market  costs  you  peanuts  (almost)— comes  to  25  cents  a  word  for  individual  (non¬ 
commercial)  ads,  and  80  cents  a  word  for  commercial  ads.  Don’t  plan  on  telling  a  long  story.  Use  abbrevia¬ 
tions.  cram  it  in.  But  be  honest.  There  are  plenty  of  hams  who  love  to  fix  things,  so  if  it  doesn't  work,  say  so. 

Make  your  list,  count  the  words,  including  your  call,  address  and  phone  number.  Include  a  check  or  your 
credit  card  number  and  expiration.  If  you're  placing  a  commercial  ad,  include  an  additional  phone  number, 
separate  from  your  ad.  This  is  a  monthly  magazine,  not  a  daily  newspaper,  so  figure  a  couple  of  months  be¬ 
fore  the  action  starts;  then  be  prepared.  If  you  get  too  many  calls,  you  priced  it  too  low.  If  you  don’t  get  many 
calls,  too  high. 

So  get  busy.  Blow  the  dust  off.  check  everything  out,  make  sure  It  still  works  right,  and  maybe  you  can 
help  make  a  ham  newcomer  or  retired  old-timer  happy  with  that  rig  you're  not  using. 

Send  your  ads  and  payment  to  Radio  Fun  Flea  Market,  Judy  Walker,  70  Route  202  N, 
Peterborough  NH  03458,  and  get  set  for  the  phone  calls. 


The  Deadline  for  the  May  1994  Flea  Market  is 
February  18, 1994. 

SENSATIONAL  NEW  WAY  TO  LEARN  CODE- 
Do  Aerobics,  Sing,  Jog,  or  Drive  while  learning 
axle!  Now  the  secret  is  yours!  Order  THE  RHYTHM 
OF  THE  CODE-Morse  code  music  cassette  to¬ 
day!  S9.95  ppd  KAWA  RECORDS.  P.O.  Box  319- 
R.  Weymouth  MA  02188.  The  HIT  of  the  1993 
Dayton  Hamvcntion!  RF247 

MINIATURE  POLICE  RADAR  TRANSMIT¬ 
TER  one  mile  range.  S41  assembled.  S31  kit. 
(219)489-1711.  P.O.  Box  80096.  Fort  Wayne  IN 
46898.  RF251 


AMIGA,  MACINTOSH,  ATARI  XIVXE/ST  Am¬ 
ateur  Radio  PD  Software  $4.00  disk.  Two-stamp 
SASE  brings  catalog.  Specify  computer!  KINET¬ 
IC  DESIGNS  HAM  WARE  Box  1646.  Orange 
Park  FL  32067-1646.  RF266 

QSL  SAMPLES-  50  cents.  SAMCARDS,  48  Monte 
Carlo  Dr..  Pittsburgh  PA  1 5239.  RF275 

IBM  SHAREWARE!  Huge  selection!  SI. 00  Disk! 
35  cent  Specials!  Catalog  $1.00.  PMA-RF,  Box 
2424.  Scottsdale  AZ  85252.  RF360 

CUSTOM  MADE-HAND  TOOLED  Leather  prod¬ 
ucts  with  your  initials,  name,  call  letters.  Photo’s 


&  estimates  available.  Key  rings,  wallets,  belts, 
purses,  hanging  signs,  specialty  items.  GREAT 
GIFT.  LEATHER  &  WEST,  67  Causeway  Rd.. 
West  Swan/.ey  NH  03469.  (603)352-6256. 9-4  pm. 
M-FET.  RF370 

CLEANING  SHACK.  Want  my  list?  LEWALS- 
KI,  3512  Moraga  Blvd..  #4103,  Lafayette  GA  94549. 

RF470 

INEXPENSIVE  HAM  EQUIPMENT.  Send  stamp 
for  list.  WA4DSO.  3037  Audrey  Drive.  Gastonia 
NC  28054.  RF559 

WANTED:  Kenwood  TR851 A  all-mode  (SSB, 
CW.  FM)  70  CM  transceiver.  Call  Bill.  (505)524- 
5 1 65  or  524-5 184.  RF570 

PRINTED  CIRCUIT  BOARDS  for  73  Magazine, 
QST.  ARRL  Electronics  Now,  Nuts  &  Volts,  pro¬ 
jects.  U.S.  orders  deduct  20%.  Free  list.  B-C-D 
ELECTRONICS,  Box  20304.  858  Upper  James 
St..  Hamilton.  Ontario.  Canada  L9C  7M5.RF585 

PRINTED  CIRCUIT  BOARDS  for  projects  in 
73,  Ham  Radio,  QST,  ARRL  Handbook.  List,  SASE. 
FAR  CIRCUITS,  18N640  Field  Ct..  Dundee  IL 
"60118.  RF595 

THE  MODULATORS  MATCH  RADIO  TO 
AMP.  All  kits  will  greatly  increase  your  modula¬ 
tion  while  suppressing  the  carrier.  GRANDMA 
MOD  fits  RCI2950.  GRANDPA  MOD  fits  HR2510. 
ONLY  $19.95  ea.  (800)536-0109.  Dave.  RF615 

WANTED:  BUY  &  SELL  All  types  of  Electron 


Tubes.  Call  (612)429-9397.  Fax  (612)429-0929.  C 
&  N  ELECTRONICS,  Harold  Bramstedl.  6104 
Egg  Lake  Road.  Hugo  MN  55038.  RF620 

VHF-UHF-SHF  Larsc  SASE.  VHFer  P.O.  Box 
#685.  Holbrook  AZ  86025.  RF660 

RADIO  TRANSCRIPTION  DISCS  WANTED. 

W7F1Z,  Box  724.  Redmond.  WA  98073-0274. 

RF700 

AMIDON  TOROID  COIL  FORMS  AND  KITS 

for  Ham  projects.  Interest  to  radio  amateurs,  laige 
stock  on  hand.  IVAN  JOSEPH,  3116  West  Jarlath 
St..  Dcpt.RF.  Chicago  IL  60645.  (312)465-8683. 

RF805 

JOIN  TAPR-TUCSON  AMATEUR  PACKET 
RADIO  (non-profit  developers  of  the  TNC).  Mem¬ 
bership  benefits  include:  supporting  the  develop¬ 
ment  of  new  communications  technology,  quarter¬ 
ly  newsletter,  lowprieed  software/shareware.  10% 
discount  on  kits  and  publications.  $15/year  US  and 
possessions,  S18/ycar  Canada  and  Mexico,  $25 
elsewhere.  US  funds.  Visa/MC  accepted.  Bonus: 
Mention  Radio  Fun.  receive  TAPR  Packet  Radio 
General  Info  booklet  ($7  value)!  P.O.  Box  12925. 
Tucson  AZ  85732.  RF785 

FREE  Ham  Gospel  Tracts.  SASE.  N3FTT.  5133 
Gramcrcy.  Clifton  Heights  PA  1901 8.  RF960 

SECRET  SCANNER  Frequencies:  Federal.  Po¬ 
lice.  Aero.  Military.  Cellular.  Surveillance,  also 
SWL  &  CB  Books.  Big  FREE  catalog!  CRB  RE¬ 
SEARCH.  Box  56-RF  Com  mack  NY  1 1725. 

RF996 


activities  calendar 

Send  your  announcements  to:  Radio  Fun  Activities  Calendar,  70  Route  202-N.  Peterborough 
NH  03458.  We* II  print  as  many  as  space  allows,  on  a  “first  come-first  listed*’  basis. 


MARCH  20 

CIRCLEVILLE,  OH  The  TEAYS  ARC  will 
sponsor  a  Hamfest/Computer  Show  in  the  Grange 
Bldg..  Pickaway  County  Fairgrounds.  415  Lancaster 
Pike  (US22  East),  starting  at  7  AM  (Set-up  at  6:30 
AM).  Talk-in  on  .521.52  and  1 47.78/.  18.  Contact 
Dan  Grant  W8UCF.  22/50  Smith-Hulse  Rd.. 
Ciivleville  OH  43 II 3.  Tel.  (614)477-3026. 

APRIL  2 

COLUMBUS.  IN  The  Columbus  ARC  will  host 
a  Hamfest  at  Bartholomew  County  4-H  Fair  Grounds. 
Family  Ails  Bldg.,  on  Stale  Rd.  1 1 .  from  8  AM-2 
PM.  Talk-in  on  1 46.790/1 46. 1 90.  Make  reservations 
thru  Marion  Winterbeig  WD9HTN.  1194 1  W.  Sawmill 
Rd..  Columbus  IN  47201.  Tel.  (SI 2)  342-4670. 
LONGMONT.  CO  The  Longmont  ARC  will  hold 
its  annual  LARCFEST  from  8  AM-3  PM  at  the 
Boulder  County  Fairgrounds.  Hover  and  Nelson 
Rds.  VE  Exams  at  I  PM.  Talk-in  on  I47.27/.87  or 


146.52.  Contact  Randy  Stevens  NONMD.  5280  Cy¬ 
press  Dr..  Boulder  CO  80303.  Tel.  (303)  499-1/06. 

APRIL  9 

LAWTON,  OK  The  Lawton  Ft.  Sill  ARC  will  hold 
the  48th  annual  LFSARC  HAMFEST  from  8  AM- 
5  PM  at  the  Comanche  County  Fairgrounds  in 
Lawton.  Talk-in  on  I46.91/.3I.  Write  to  Bob 
Morfonl KA5YED,  1415 N.W.  33rd St..  Lawton  OK 
73505:  or  call  (405)  355-6120. 

ROCHESTER,  MN  The  Rochester  Area  Ham¬ 
fest/Computer  &  Electronic  Show  will  begin  at  8 
AM  at  John  Adams  Jr.  H.S..  1525  31st  St.  NW. 
Talk-in  on  I46.22/.82  (WOMXW  Rptr.):  223.22/224.32 
(W0MXW  Rptr.).  Contact  Rochester  ARC.  Attn: 
Colleen  Vaneps  NOZDY,  707 II  1/2  St.  SW  Rochester 
MN  55902.  Tel.  (507)  280-9102. 

APRIL  10 

MADISON,  VVI  Tlx  Madison  Area  Repeater  Assn.. 
Inc.,  will  hold  its  22nd  annual  Madison  Swapfcsl  at 


the  Dane  County  Exposition  Center  Forum  Bldg, 
beginning  at  8  AM.  (Set-up  7  AM).  Talk-in  on 
147.75/.  15  on  tlx  M.A.R.A.  Rptr.  (WB9AER).  Reser¬ 
vation  deadline  is  March  31st.  Write  to  M.A.R.A ., 
P.O.  Box  8890.  Madison  Wl  53708-8890:  or  call  Jim 
Waldorf  KB9AQQ.  (608)  249-n579.  Leave  a  mes¬ 
sage  on  the  answering  machine 
TRENTON,  NJ  The  Delaware  Valley  Radio  Assn, 
will  sponsor  HAMCOMP  ‘94.  their  22nd  annual 
Rea  Market  of  amateur  radio  and  computer  equip¬ 
ment.  The  event  will  be  held  from  8  AM-1  PM  on 
the  campus  of  Trenton  Stale  College.  Route  31. 
Ewing  Township.  Trenton  NJ.  Wheelchair  accessi¬ 
ble.  Talk-in  on  146.07/.67.  Contact  HAMCOMP  '94. 
P.O.  Box  7024.  West  Trenton  NJ  08628.  Tel.  (609) 
882-2240. 

SPECIAL  EVENT  STATIONS 
APRIL  3-9 

TWEED  HEADS,  N.S.W.,  AUSTRALIA  Station 
V12CQ  will  operate  approx.  2300  UTC-0000  UTC 
and  0300  UTC-0500  UTC  from  Camp  Quality  ( Kids 
with  Cancer),  in  the  Tweed  Heads  area  of  NE  New 
South  Wales.  It  will  be  manned  mainly  by  the  VK4 
Gold  Coast  ARS  Inc.  Frequencies:  7.050.  14.150. 


21.1 50  and  29.550.  all  +/-  QRM.  QSL  via  VK2CYI. 
VK2  Bureau.  A  QSL  card  will  be  sent  for  all 
contacts. 

APRIL  7 

GLENBROOK.  N.S.W.  In  commemoration  of  the 
140th  Anniversary  of  the  first  morse  telegraph 
circuit  in  Australia  (between  Melbourne  and 
Williamstown).  the  Sydney  Morsecodians  Frater¬ 
nity  will  establish  a  morse  link  between  Melbourne 
and  Williamstown  (with  the  venues  at  each  end  yet 
to  be  identified).  The  Science  Centre  in  Canberra 
will  be  linked  with  both  terminals  so  that  messages 
may  be  exchanged  between  the  three  centers. 
Visitors  will  be  able  to  send  brief  telegrams  to 
relatives  or  friends,  without  charge. 

APRIL  30-MAY  1 

PHILADELPHIA,  PA  The  Olympia  ARC  will  op¬ 
erate  WA3BAT  from  I300Z  April  30th-2(XX)Z  May 
1st.  to  commemorate  the  96lh  Anniversary  of 
Admiral  Dewey’s  triumph  over  the  Spanish  fleet  at 
the  Battle  of  Manilla  Bay.  SSB/Phone— 3.898. 7.268. 
14.268. 21.368. 28.368. 145.270.  and  packet.  Fora 
certificate,  send  QSL  and  a  9x12  SASE  to  Olympia 
ARC.  P.O.  Box  928.  Philadelphia  PA  19105.' 


Wayne  is  mad  as  hell  ...and  he  doesn’t  want  you  to  take  it  anymore! 

Declare  War! 

On  Our  Lousy  Government 

Fed  up  with  the  mess  in  Washington?  The  mess  in  your  state  capital? 

Poverty,  crime,  our  failing  schools?  Wayne  Green  has  solutions. 

Clever  solutions. 

Wayne  Green’s  unique  reasoning  is  intriguing  —  even  delightful.  Whether  you  are  horrified  by  his 
proposals  or  you  embrace  them,  it  is  impossible  to  ignore  the  basic  lesson  he  presents:  It  is  time  to  bring 
logic  —  not  emotions  —  to  bear  on  America’s  dilemmas.  His  spin  on  America  in  the  90’s  helps  us  to 
understand  how  simple  the  seemingly  complex  issues  are.  All  it  takes  is  looking  at  them  from  an 
entirely  new  viewpoint. 

Now  available  in  one  complete  volume,  Declare  War!  is  full  of  thought  provoking  ideas  and 
solutions  to  some  of  the  most  difficult  problems  facing  our  country  today.  RegUiar  price:  $12.95 

Special  For  RF  Readers 

Only — $10.00  (plus  S3.50  shipping  &  handling) 

Order  Toll-Free:  800-234-8458 
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Radio  Fun 


Uncle  Wayne’s  Bookshelf 


BOOKS  FOR  BEGINNERS 


02D42  Digital  Novice  by  Jim  Grubbs  Geared  to  make  you  a  more  knowl- 
edgable  participant  $8.50 

01A87  Shortwave  Listener’s  Antenna  Handbook  Primer  antenna 
theory.  $13.95 

05C25  Basic  A.C.  Circuits  A  step-by-step  approach  for  the  beginning 
student  S24.50 

20N018  Technician  Class  License  Manual:  New  No-Code  by 

Gordon  West  This  book  covers  everything  you  need  to  become  a  Technician 
Class  Ham.  Every  question  and  answer  on  the  examinations  is  found  in  this 
one  book.  FCC  Form  610  application.  $9.95 

20N092  The  Wonderful  World  of  Ham  Radio  by  Richard  Skolnik. 
KB4LCS  Simple,  clear,  and  fun.  Introduces  young  people  to  amateur  radio. 
$7.95 

20N100  Electronics  Build  and  Learn  (2nd  Ed.)  by  RA  PenfokJ 
Combines  theory  and  practice  so  that  you  can  ‘learn  by  doing.'  $12.50 

20N099  Digital  Electronics  Projects  for  Beginners  by  Owen  Bishop 
Contains  12  digital  electronics  projects  suitable  for  the  beginner  to  build  with 
the  minimum  of  equipment  S1Z50 

AR2871  WlFB's  Help  for  New  Hams  by  Doug  DeMaw  W1FB 
Complete  for  the  newcomer.  Put  together  a  station  and  get  on  the  air.  $10.00 

AR2286  First  Steps  in  Radio  by  Doug  DeMaw  W1FB  Series  of  QST 
articles.  S5.Q0 


SHORTWAVE 


06S57  1993  Passport  to  World  Band  Radio  by  International 
Broadcasting  Services.  Ltd  You'll  get  the  latest  station  and  time  grids.  SI  6.50 

03S1 1  Shortwave  Receivers  Past  and  Present  edited  by  Fred  J. 
Osterman  Guide  to  200+  shortwave  receivers  manufactured  in  the  last  20 
years.  The  Blue  Book  of  shortwave  radio  value.  $8.95 

07R25  The  RTTY  Listener  by  Fred  Osterman  New  and  expanded.  This 
specialized  book  compiles  issues  1  through  25  of  the  RTTY  Listener 
Newsletter.  Contains  up-to-date,  hard-to-find  information  on  advanced  RTTY 
and  FAX  monitoring  techniques  and  frequencies.  $19.95 

03C09  Shortwave  Clandestine  Confidential  by  Gerry  L.  Dexter 
Covers  all  clandestine  broadcasting,  country-by-country:  tells  frequencies, 
other  unpublished  information:  spy.  insurgents,  freedom  fighters,  rebel,  anar¬ 
chist  radio,  secret  radio.  S8.50 

03M221  US  Military  Communications  (Part  1 )  US  Military  communi¬ 
cation  channels  on  shortwave.  Covers  frequencies,  background  on  point-to- 
point  frequencies  for  the  Philippines.  Japan  and  Korea,  Indian  and  Pacific 
Oceans,  and  more.  S12.95 

03M222  US  Military  Communications  (Part2)  Covers  US  Coast 
Guard,  NASA.  CAP.  FAA,  Dept  of  Energy.  Federal  Emergency  Management 
Agency,  Disaster  Communications,  FCC,  Dept  of  Justice.  From  14  KC  to 
9073  KC.  $12.95 

03M223  US  Military  Communications  (Part  3)  Completes  the  vast 
overall  frequency  list  of  US  Military  services,  from  8993  KC  to  27,944  KC. 
SI  2.95 

09S42  The  Scanner  Listener’s  Handbook  by  Edward  Soomre  N2BFF 
Get  the  most  out  of  your  scanner  radio.  $14.95 

1 1T88  Tune  in  on  Telephone  Calls  by  Tom  Kneitel  K2AES  Formatted 
as  a  frequency  list  with  detailed  description  of  each  service  and  its  location  in 
RF  spectrum.  SI  2.95 

03K205  Guide  to  Radioteletype  (RTTY)  Stations  by  J.  Klingenfuss 
Updated  book  covers  all  RTTY  stations  from  3MHz-30MHz.  Press,  Military. 
Commercial.  Meteo.  PTTs,  embassies,  and  more.  S1Z95 


11AS10  Air  Scan  Guide  to  Aeronautical  Communications  (5th 
Ed.)  by  Tom  Kneitel  K2AES  Most  comprehensive  guide  to  monitoring  US 
aeronautical  communications.  Covers  all  Canadian  land  airports  and  sea¬ 
plane  bases,  plus  listings  for  Central  America  the  Caribbean,  North  Atlantic, 
and  the  Pacific  Territories.  S14.95 

15A002  Scanner  and  Shortwave  Answer  Book  by  Bob  Grove  Most 
frequently  asked  questions  by  hobbyists.  SI  3.95 

07A66  Aeronautical  Communications  Handbook  by  Robert  E. 
Evans  Exhaustive,  scholarly  treatment  of  shortwave  aeronautical  listening. 
$19.95 

11RF13  The  -Top  Secret"  Registry  of  US  Government  Radio 
Frequencies  (7th  Ed.)  by  Tom  Kneitel  K2AES  This  scanner  directory  has 
become  the  standard  reference  source  for  frequency  and  other  important  in¬ 
formation  relating  to  the  communications  of  federal  agencies.  $19.95 

11F52  Ferrell’s  Confidential  Frequency  List,  New  Revised  Edition 

compiled  by  AG.  Halligey  All  frequencies  from  4  MHz-28MHz  covering  ship, 
embassy,  areo.  Volmet  Interpol,  numbers.  Air  Force  One/Two,  more.  SIZSO 

11SR97  National  Directory  of  Survival  Radio  Frequencies  by 

Tom  Kneitel  K2AES  Handy  and  concise  reference  guide  to  high  interest  com¬ 
munications  frequencies  required  by  survivalists.  $8.95 

1 1 SM 1 1  Scanner  Modification  Handbook,  Vol.  1  by  Bill  Creek  pro¬ 
vides  straightforward  step-by-step  instructions  for  expanding  the  operating  ca¬ 
pabilities  of  VHF  scanners.  $17.95 

1 1 EE06  Guide  to  Embassy  Espionage  Communications  by  Tom 

Kneitel  K2AES  Candid  and  probing  examination  of  worldwide  embassy  and 
(alleged)  espionage  communications  systems  and  networks.  $10.95 

20N094  A  Flick  of  the  Switch,  1930-1950  by  Morgan  E.  McMahon 
Discover  the  fast-growing  hobby  of  radio  collecting.  S8.95 

07R26  World  Wide  Aeronautical  Communications  by  Robert  £ 
Evans  Aircraft/ Air  Traffic  Control.  Aircraft/Company  Operations.  Aviation 
Weather  Broadcasts.  Aeronautical  Right  Tests.  Worldwide  Military  Air  Forces, 
Aero  Search  &  Rescue.  Aero  Law  Enforcement  NASA  Right  Support  Aero 
Terms  &  Abbreviations  and  Aero  Tactical  Identifiers.  S6.95 

1 1T89  Scanner  Modification  Handbook  Vol.  2  by  Bill  Creek  Here  it 
is— a  companion  to  Vol.  I.  In  fact.  Vol.  2  has  a  section  that  provides  improved 
approaches  and  updated  techniques  for  the  mods  in  Vol.  1.  There's  18  new 
exciting  modifications  for  popular  scanners.  $17.95 

03R01  World  Press  Services  Frequencies  (RTTY)  New  5th  Ed  A 

comprehensive  manual  covering  radioteletype  news  monitoring— contains  all 
information-antenna,  receiving,  terminal  units,  plus  three  extensive  frequen¬ 
cy  lists.  $8.95 


ARRL BOOKS 


AR1994  ARRL  1994  Handbook  (71st  Ed.)  Features:  added  DSP,  im¬ 
proved  treatment  of  Pi  and  Pi-L,  all  new  all-digital-logic,  plus  lots  more. 
$25.00 

AR1993  ARRL  1993  Handbook  (70th  Ed.)  39  chapters,  featuring 
2.100  tables,  figures  and  charts.  Comprehensive,  well  organized  and  afford¬ 
able.  $25.00 

AR 1086-4  ARRL  Operating  Manual  (4th  Ed.)  Information  on  how  to 
make  the  best  use  of  your  station,  including:  interfacing  home  computers. 
OSCAR,  VHF-UHF.S18.00 


AR0194  Antenna  Compendium  Vol.  1  Materials  on  verticals,  quads, 
loops,  yagis,  reduced  size  antennas,  batons.  Smith  Charts,  antenna  polariza¬ 
tion.  $104)0 

AR2545  Antenna  Compendium  Vol.  2  Covers  verticals,  yagis,  quads, 
multiband  and  broadband  systems,  antenna  selection.  SI  2.00 

AR4017  Antenna  Compendium  Vol.  3  More  verticals,  yagis,  quads, 
plus  loops,  arrays,  mobile,  direction  finding,  controlled  currents,  computerized, 
installation,  overloads,  plus  40  new  articles  for  beginner’s  to  advanced.  $14.00 

AR2626  Companion  Software  for  Antenna  Compendium  Vol.  2 
5 1/4"  MS-DOS  floppy.  $10.00 

AR0488  WlFB’s  Antenna  Notebook  by  Doug  DeMaw  W1FB  Get  the 
best  performance  out  of  unobtrusive  wire  antennas  and  verticals.  Build  tuners 
and  SWR  bridges.  $9.50 

AR0348  QRP  Notebook  by  Doug  DeMaw  W1FB  Presents  construction 
projects  for  the  QRP  operator.  $9.50 

AR4141  WlFB’s  Design  Notebook  by  Doug  DeMaw  W1FB  Filled  with 
simple  practical  projects  that  can  be  built  using  readily  available  components 
and  common  hand  tools.  $10.00 

AR2200  Antenna  Impedance  Matching  by  Wilfred  N.  Caron  Most  com¬ 
prehensive  book  written  on  using  Smith  Charts  in  solving  impedance  matching 
problems.  $20J)0 

AR0402  Solid  State  Design  Good,  basic  information,  circuit  designs  and 
applications:  descriptions  of  receivers,  transmiters,  power  supplies,  and  test 
equipment  $12.00 

AR3193  Weather  Satellite  Handbook  (4th  Ed.)  by  Dr.  Ralph  Taggart 
WB6DQT  Expanded  and  revised  to  reflect  today's  weather-fax  satellite  tech¬ 
nology.  S20.00 

AR3290  Companion  Software  for  Weather  Satellite  Handbook  5 
1/4-  MS-DOS  Floppy.  $10.00 

AR3291  Now  You’re  Talking!  All  You  Need  To  Get  Your  First  Ham 
Radio  License  (2nd  Edition)  A  complete  study  guide  for  the  Technican 
and  Novice  written  exam.  Practical  information  every  beginner  needs  is  written 
clearly  and  simply  and  in  small  doses.  $194)0 

AR3292  Your  Introduction  to  Morse  Code:  Practice  Cassettes  Kit 

includes  two  90  minute  cassette  tapes.  Prepares  you  for  the  5  WPM  Morse 
code  exam  to  earn  your  Novice  license  or  add  high-frequency  worldwide  com¬ 
munications  privileges  to  your  code-free  Technician  license.  $10.00 

AR0437  ARRL  Repeater  Directory  1993-1994  19.000+  listings  with 

diqipeaters,  bandplans.  CTCSS  (PL(TM))  tone  chart,  frequency  coordinators, 
ARRL  special  service  dubs,  and  beacon  listings  from  14  MHz  to  24GHz.  $6.00 

AR1 033  The  DXCC  Companion  by  Jim  Kearman  KRIS  Spells  out  in  sim¬ 
ple,  straightforward  terms  what  you  need  to  be  a  successful  DXer.  S6.00 

AR1250  Log  Book  —Spiral  $3.50 

ARA341  Interference  Handbook  RFi  sleuth's  experience  in  solving  inter¬ 
ference  problems.  $12.00 

AR21 97  ARRL  Data  Book  Valuable  aid  to  the  RF  design  engineer,  tech¬ 
nician,  radio  amateur,  and  experimenter.  SI  ZOO 

AR2960  Transmission  Line  Transformers  (2nd  Ed.)  by  Dr.  Jerry 
Sevick  W2FMI  Practical  designs  and  specific  information  on  construction  tech¬ 
niques  and  sources  of  material.  S20.00 

AR0410  Yagi  Antenna  Design  A  Ham  Radio  series  polished  and  ex¬ 
panded  by  Dr.  Lawson.  S15.00 

AR2171  Hints  and  Kinks  Ideas  for  setting  up  your  gear  for  comfortable, 
efficient  operation.  S8.00 

AR31 69  QRP  Classics  Compilation  of  ARRL  publications  on  building  re¬ 
ceivers.  transmitters,  transceivers,  accessories.  S1ZOO 

ARRL  License  Manuals  Complete  FCC  question  pools  with  answers. 


AR2375  Technician  Class  S6.00 

AR2383  General  Class  $6.00 

AR0166  Advanced  Class  S8.00 

AR2391  Extra  Class  S8.00 


AR31 85  The  Satellite  Experimenter’s  Handbook,  (2nd  Ed.)  by  Martin 
Davidoff  K2UBC  Expanded  and  revised.  Focusing  on  satellites  buitt  by  and  for 
the  international  radio  amateur  community.  $20.00 

AR2456  FCC  Rule  Book  (9th  Ed.)  A  must  lor  every  active  radio  ama¬ 
teur.  $9.00 

AR2030  Your  Gateway  to  Packet  Radio  (2nd  Ed.)  Tells  everything 
you  need  to  know  about  this  popular  new  mode.  SI  2.00 

AR2103  Satellite  Anthology  The  latest  information  on  OSCARs  9 
through  13  as  well  as  the  RS  satellites,  the  use  of  digital  modes,  tracking  an¬ 
tennas.  RUDAK.  microcomputer,  and  more!  $5.00 

AR2898  Space  Almanac  by  Anthony  R.  Curtis  K3KXK  Recent  news  from 
space.  S20.00 

AR2083  Complete  DX’er  (2nd  Ed.)  by  Bob  Locker  W9KNI  Learn  how  to 
hunt  DX  and  obtain  hard-to-get  QSL  cards.  $1Z0O 

AR2065  ARRL  Antenna  Book  The  new  16th  Edition  represents  the  best 
and  most  highly  regarded  information  on  antenna  fundamentals,  transmission 
lines,  design,  and  construction  of  wire  antennas.  S20.00 

AR3293  Morse  Code:  The  Essential  Language  by  L  Peter  Canon  Jr. 
W3DKV  Expanded  and  revised  in  its  2nd  edition.  How  to  handle  distress  calls 
heard  not  only  on  the  hambands  but  on  maritime  and  aircraft  frequencies. 
S6.00 

AR41 14  Low  Profile  Amateur  Radio  For  the  Ham  who  lives  where  an¬ 
tennas  are  frowned  upon.  From  hiding  your  antenna  to  operating  with  low  pow¬ 
er.  This  book  tells  you  how  to  get  on  the  air  using  these  techniques— and  oth¬ 
ers— without  calling  attention  to  yourself.  $8.00 


STUDY  AIDS 


VIS  Study  Cards  Compact  up-to-date  Flash  Cards  with  Key  Words, 
Underlined,  Quiz  on  back.  Formulas  worked  out  Schematics  at  your  fin¬ 
gertips.  Used  SUCCESSFULLY  by  ages  6  to  81! 


NOVICE 

VIS01 

$11.95 

TECH 

VIS02 

10.95 

GENERAL 

VIS03 

9.95 

ADVANCED 

VIS04 

15.95 

EXTRA 

VIS05 

14.45 

REFERENCE 


20N 1 02  Practical  Digital  Electronics  Handbook  by  Mke  Tootey  BA 
Contains  nine  digital  test  gear  projects.  Digital  circuits,  logic  gates,  bistables 
and  timers,  microprocessors,  memory  and  input/output  devices.  $14.50 

20N103  Electronic  Power  Supply  Handbook  by  Ian  R.  Sinclair 
Covers  many  types  of  supplies-batteries,  simple  AC  supplies,  switch  mode 
supplies  and  inverters.  $16.25 

20N104  Electronic  Test  Equipment  Handbook  by  Steve  Money  A 
guide  to  electronic  test  equipment  for  the  engineer,  technician,  student  and 
home  enthusiasL  $18.00 

20N105  Digital  Logic  Gates  and  Flip-Flops  by  tan  R.  Sinclair  A  firm 
foundation  in  digital  electronics.  Treats  the  topics  of  gates  and  flip-flops  thor¬ 
oughly  and  from  the  beginning.  $184)0 

01C80  Master  Handbook  of  1001  Practical  Bectronic  Circuits 

Tried  and  proven  sofid  state  circuits.  $19.95 

01 P68  Pirate  Radio  Stations  by  Andrew  Yody  Tuning  in  to  under¬ 
ground  broadcasts.  S1Z95 


01T01  Transmitter  Hunting  by  Joseph  Moell  and  Thomas  Curtee 
Radio  direction  finding  simplified.  $19.95 

03R02  Rtty  T oday  by  Dave  Ingram  Modem  guide  to  amateur  radiotele¬ 
type.  S8.50 

05E03  First  Book  of  Modern  Bectronics  Unique  projects  that  are 
money  saving.  S1Z99 

09D22  The  World  Ham  Net  Directory  by  Mike  Witkowski  New— 2nd 
edition.  Introduces  the  special  interest  ham  radio  networks  and  shows  you 
when  and  where  you  can  tune  them  in.  $9.50 

09P33  Pirate  Radio  Directory  by  George  Zeller  Where  to  tune  in  on  se¬ 
cret  entertainment  stations.  $74)5 

10F093  1993  International  Callbook  The  new  1993  International 
Callbook  lists  500,000+  licensed  radio  amateurs  in  the  countries  outside 
North  America  It  covers  South  America.  Europe.  Africa,  Asia,  and  the  Pacific 
area  (exclusive  of  Hawaii  and  the  U.S.  possessions).  $29.95 

10D093  1993  North  American  Callbook  The  1993  North  American 
Callbook  lists  the  calls,  names,  and  address  information  for  500,000+  li¬ 
censed  radio  amateurs  in  aH  countries  of  North  America.  $29.95 

05H24  Radio  Handbook,  23rd  Ed.  by  William  I.  On  W6SAI 840  pages 
of  everything  you  wanted  to  know  about  radio  communication.  $39.95 

02B10  Heath  Nostalgia  by  Terry  Perdue  K8TP 124  page  illustrated  his¬ 
tory  of  the  Heath  Company.  Includes  many  fond  memories  contributed  by 
long-time  Heathkit  employees.  $9.50 

10DF92  1993  Callbook  Supplement  An  update  to  the  1992 
International  and  American  callbooks.  $10.00 

12E76  Basic  Electronics  Prepared  by  the  Bureau  of  Naval  Personnel 
Covers  the  important  aspects  of  applied  electronics  and  electronics  commu¬ 
nications.  SI  0.95 

12E41  Second  Level  Basic  Electronics  Prepared  by  the  Bureau  of 
Naval  Personnel  Sequel  to  Basic  Electronics,  thorough  treatment  of  the  more 
advanced  levels  of  applied  electronics.  $9.95 

01D45  The  Illustrated  Dictionary  of  Electronics,  5th  Ed  by  Rufus 
P.  Turner  and  Stan  Gtolisco  An  exhaustive  let  of  abbreviations,  and  appen¬ 
dices  packed  with  schematic  symbols  and  conversion  tables.  $26.95 

20N091  Most-Often-Needed  Radio  Diagrams  and  Servicing 
Information,  1926-1938,  Volume  One  compiled  by  M.N.  Beitman  An 
invaluable  reference  for  anyone  involved  in  Vintage  Radio  restoration.  $11.95 

20N096  How  To  Read  Schematics  (4th  Ed.)  by  Donald  E.  Hernngton 
Written  for  the  beginner  in  electronics,  but  it  also  contains  information  valu¬ 
able  to  the  hobbyist  and  engineering  technician.  $14.95 

20N097  Radio  Operator’s  World  Atlas  by  Walt  Stinson.  W0CP  This 
is  a  compact  (5x7),  detailed,  and  comprehensive  world  atlas  designed  to  be 
a  constant  desk  top  companion  for  radio  operators.  $17.95 
20N020  Secrets  of  RF  Circuit  Design  by  Joseph  J.  Can  Written  in 
dear  non-technical  language,  covers  everything  from  antennas  to  transistors. 
$19.50 

20N 1 09  73  Magazine  Index  1 960-1 990  A  complete  index  to  every  ar¬ 
ticle  published  in  73  Magazine  through  1990.  Book  $15.00  IBM  software 
(specify  type)  $20.00 

20N110  Product  Reviews  Since  1945  Contains  an  index  to  3.400 
product  reviews  that  have  appeared  in  QST.  CO.  HR.  73  and  Radcom.  Book 
$12.95  IBM  Software  5.25  $10.00 


WAYNE’S  PICKS 


SS8756  Warning!  The  Electricity  Around  You  May  Be  Hazardous 
To  Your  Health  by  Ellen  Sugarman  An  invaluable  guide  to  the  risks  of 
electromagnetic  fields,  and  steps  you  can  take  to  protect  yourself  and  your 
family.  $11.00 

“We  The  People”  Declare  War!  On  Our  Lousy  Government  by 

Wayne  Green  A  ‘must  read'  for  every  american  taxpayer.  Solutions  to  every 
problem  facing  our  government  today.  S1Z95 

ED86751  Dumbing  Us  Down:  The  Hidden  Curriculum  Of 
Compulsory  Schooling,  by  John  Gatto  If  you  enjoyed  "Declare  War', 
you'll  enjoy  this  also.  A  Wayne  Green  recommended  reading.9.95. 

78572  How  to  Teach  School  Real  Good  by  Dick  Gaiitard  Good 
reading.  A  true  insight  on  the  school  system.  What  our  teachers  teach,  how 
and  why  they  teach.  You  will  not  be  able  to  put  this  one  down.  A  Wayne 
Green  recommended  reading.  Limited  Quantity.  While  supplies  last.  $10.00 


NEW  STUFF 


AR3782  Your  QRP  Operating  Companion  No  special  rigs  or  expen¬ 
sive  equipment  to  enjoy  the  excitement  and  challenge  of  low-power  operat¬ 
ing.  S6.00 

AR3878  Your  VHF  Companion  Explore  the  fascinating  activities  on 
the  VHF  bands:  FM  and  repeaters,  packet  CW  &  SSB,  Satellites.  ATV, 
transmitter  hunting  and  more.  $8.00 

AR3959Your  Packet  Companion  Perfect  for  the  packet  newcomer. 
$8.00 


UHF/VHF  PACKET 


01P22-2  The  Packet  Radio  Handbook  (2nd  Ed.)  by  Jonathan  L 
Mayo  KR3T  '...the  definitive  guide  to  amateur  packet  operation.'— Gwyn 
Reedy  W1BEL  Only  $16.95 

09V1 1  The  Basic  Guide  to  VHF/UHF  Ham  Radio  by  Edward  M.  Nou 
Provides  a  first  rate  introduction  to  the  2.6  and  1.25  meter  bands  as  well  as 
23, 33,  and  70cm.  $6^0 

20N019  U.S.  Repeater  Mapbook  by  Robert  Martin  The  Guide  for  trav¬ 
eling  radio  amateurs.  S9.95 

03R02  RTTY  Today  by  Dave  Ingram  K4TWJ  Most  comprehensive  RTTY 
guide  ever  published.  S8.50 


ANTENNAS 


20N108  The  Easy  Wire  Antenna  Handbook  by  Dave  Ingram 
K4TWJ.  Gives  you  all  of  the  needed  dimensions  for  a  full  range  of  easy  to 
build  and  erect  'sky  wires."  S9.50 

01A70  Practical  Antenna  Handbook  by  Joseph  J.  Carr  Design, 
build,  modify,  and  install  your  own  antennas.  S2Z95 

10A342  All  About  Verticie  Antennas  by  William  On  Comprehensive 
coverage  of  amateur  communications.  $10.95 

10A343  All  About  Cubical  Quad  Antennas  by  William  On  and  Stuart 
Cowan  'The  Classic  on  Quad  design,  theory,  construction,  operation.  New 
feed  and  matching  systems.  New  data.  $11.% 

1 0A345  Beam  Antenna  Handbook  by  William  On  and  Stuart  Cowan 
Everything  you  need  to  know  about  beam  design,  construction,  and  opera¬ 
tion.  $11.95 

10A346  Simple,  Low-Cost  Wire  Antennas  For  Radio  Amateurs 

by  William  On  and  Stuart  Cowan  All  New!  Low-cost,  multi-band  antennas;  in¬ 
expensive  beams.  Invisible'  antennas  for  hams  in  “tough"  locations!  New 
data.Sll.95 


SOFTWARE 


04M54  GGTE  Morse  Tutor  From  beginner  to  Extra  class  in  easy  self- 
paced  lessons.  Code  speeds  from  1  to  over  100  words  per  minute.  Standard 
or  Farnsworth  mode.  Adjustable  tone  frequency.  Create  your  own  drills, 
practice  or  actual  exams.  Exams  conform  to  FCC  requirements.  5 1/4*  floppy 
for  IBM  PC.  XT.  AT.  PS/2  or  compatibles.  $19.50 

04M55  Advanced  Edition  S29.95 

20N021  No  Code  Ham  Radio  Education  Package  Computer  s r% 
ware  package.  Includes  computer  aided  instruction  software  (IBM  compati¬ 
ble),  200  page  Ham  Radio  Handbook.  $28.95 

20N022  Ham  Operator  Education  Package  Computer  software  con¬ 
tains  five  IBM  compatible  discs  with  all  questions  for  all  license  classes,  plus 
"Morse  Academy'  code  teaching  software  that  takes  you  from  0-20  wpm. 
S28.95 

Lanze  Code  Programs— (Available  on  5  1/4"  disk.)  inexpensive 

complete  study  guide  code  programs  for  both  the  C64/128  Commodores  and 
the  IBM  compatibles.  Programs  include  updated  FCC  questions,  multiple 
choice  answers,  formulas,  schematic  symbols,  diagrams,  and  simulated  (VE) 
sample  test 


IBM  Part# 

Commodore  Part# 

Price 

Novice 

IBM01 

COM01 

$14.95 

Tech 

IBM02 

COM02 

$14.95 

General 

IBM03 

COM03 

$14.95 

Advance 

IBM04 

COM04 

S19.95 

Extra  (New  Pool) 

IBM05 

COM05 

S19.95 

IBM06,  COM06  IBM/Commodore  Tech  No  Code— Lanze  Code  Program 

Contains  all  the  authorized  FCC  questions  and  answers  used  in  testing  for¬ 
mulas,  schematic  symbols,  diagrams,  and  sample  test  for  passing  the  new 
Technician  No  Code  license.  $24.95 

IBM97  Amateur  Radio  Part  97  Rules  New  Edition,  complete  FCC 
rules.  S9.00 


CODE  TAPES 


73T05  “Genesis"  $5.95 

5  wpm— This  beginning  tape,  takes  you  through  the  26  letters.  10  numbers, 
and  necessary  punctuation,  complete  with  practice  every  step  of  the  way. 

73T06  “The  Stickler"  S5.95 

6+  wpm— This  is  the  practice  tape  for  those  who  survived  the  5  wpm  tape, 
and  it's  also  the  tape  for  the  Novice  and  Technician  licenses.  It  is  comprised 
of  one  solid  hour  of  code.  Characters  are  set  at  13  wpm  and  spaced  at  5 
wpm. 

73T13  “Back  Breaker”  S5.95 

13+  wpm— Code  groups  again,  at  a  brisk  13+  wpm  so  you'll  be  really  at  ease 
when  you  sit  down  in  front  of  a  steely-eyed  volunteer  examiner  who  starts 
sending  you  plain  language  code  at  only  13  per. 

73T20  "Courageous”  S5.95 

20+  wpm  Congratulations!  Okay,  the  challenge  of  code  is  what's  gotten  you 
this  far,  so  don’t  quit  now.  Go  for  the  extra  class  license.  We  send  the  code 
faster  than  20  per. 


Uncle  Wayne’s  Bookshelf  Order  Form 

You  may  order  by  mail,  telephone,  or  fax.  All  payments  are  to  be  in  US  funds.  Allow  3  weeks  for  delivery. 


Item# 
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Total 
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Foreign  Orders:  Shipping  charges  by  adual  weight.  Surface  or  Airmail  (Surface  delivery  may  take  2  to  3  months.) 
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new  products 


HAMTRONICS,  INC. 

Hamtronies  has  announced  a  program  to  en¬ 
courage  every  ham  to  build  some  of  his  own 
equipment.  Today's  technology  makes  it 
difficult  to  acquire  the  specialized  parts  and 
information  to  build  many  projects.  The 
answer,  of  course,  is  kits. 

Hamtronies  has  announced  a  spring  sale  on 
kits  for  the  express  purpose  of  encouraging 
those  who  have  not  yet  built  any  of  their  own 
equipment.  Mention  that  you  saw  this 
announcement  in  Radio  Fun .  and  you  will  be 
entitled  to  receive  a  complete  catalog  and  sale 
flier  with  limited-lime  prices  of  10%  to  50% 
off. 

Pictured  above  is  the  new  Hamtronies  VHF 
Monitor  Receiver  Kit.  This  new  unit  is 
specially  suited  for  monitoring  repeaters,  am¬ 
ateur  calling  frequencies,  packet,  etc.  It  makes 
a  good  starting  kit  to  build,  loo,  because  it  is 
easy  to  assemble  and  align.  For  more 


ICOM 

Icom  has  introduced  the  new  IC-2GX- 
AT  hand-held  transceiver,  with  the 
highest  power  in  its  class,  along  with  a 
multitude  of  other  advanced  features  at  a 
very  reasonable  price.  This  beauty  offers 
simple  operation,  advanced  features  and 
durable  construction. 

You  can  operate  the  1C-2GXAT  2 
meter  HT  by  channel  number  only,  if  you 
wish — keeping  frequencies  secret, 
restricting  frequencies,  or  simplifying 
operation  for  an  unfamiliar  user.  Other 
features  include  auto  repeater  operation, 
lone  scan,  DTMF  redial,  and  a  user-friend¬ 
ly  keyboard. 

For  further  information  visit  your  local 
Icom  dealer  or  contact  Icom  America ,  Inc., 
2380  1 16th  Ave.  NE/P.O.  Box  C -90029, 
Bellevue.  WA  98009-9029;  (206)454-7619; 
Telex  152210;  FAX  (206)  454-1509.  Or 
circle  Reader  Service  No.  201. 


information  contact  Hamtronies .  Inc.,  65-F 
Mont  Ril. .  Hilton.  NY  14468-9535;  (716)  392- 
9430;  FAX  (716)  392-9420. 


AEA 

Advanced  Electronic  Applications.  Inc.  has 
announced  a  PK-232  Gateway  Upgrade.  With 
this  new  11  rm ware  in  your  PK-232.  packet 
digipealing  is  now  a  thing  of  the  past.  The 
Gateway  firmware  functions  like  <The  Nct> 
or  NET/ROM:  simply  connect  to  your 
MYGATE  callsign. 

Once  connected,  your  Gateway  firmware 


supports  local  “acks"  of  packets  just  like  a  full- 
service  node  docs.  The  node  supports  a 
variety  of  useful  commands.  Switching  be¬ 
tween  PACTOR  and  AMTOR  is  automatic! 

For  more  information  contact  Advanced 
Electronic  Applications,  Inc.,  P.O.  Box  C2 160. 
Lynnwood.  WA  98036;  Upgrade  Hotline  (206) 
774-1722;  FAX  (206)  775-2340.  Or  circle 
Reader  Service  No.  202. 


THE  TOOL  RESOURCE 

The  brand-new  Sipel  Multi-Blade  Knife  is 
now  available  from  The  Tool  Resource.  This 
knife  is  the  only  one  of  its  kind  offered  in  the 
United  Slates.  The  patented  design  allows  for 
a  variety  of  hobby  blades,  including  scalpel. 

There  is  a  simple  three-step  process  for  the 
removal  and  rcallaehmcnt  of  blades.  These 


blades  have  a  much  longer  life  than  typical 
hobby  blades. 

The  price  for  Stainless  Steel  Knife  Part  Num¬ 
ber  M34-SA  is  $19;  Scalpel  Blades  Pail  Num¬ 
ber  M9-15C  are  $0.90  ea.  For  more  informa¬ 
tion  contact  The  Tool  Resource,  P.O.  Box  1106, 
W.  Dundee.  IL  60118;  Telephone  and  FAX  (708) 
468-0849.  Or  circle  Reader  Service  No.  204. 


JUST  NEON 

Did  you  ever  think  of  having  your  call- 
sign  in  neon  lights?  Well,  now  you  can!  Just 
Neon  has  introduced  its  new  Neon  Call  Signs 
to  hams  everywhere.  These  handcrafted 
works  of  art  last  for  years  and  arc  made  out 
of  real  neon  tubing.  Each  character  is  4”  x 
3"  and  signs  come  with  complete  instruc¬ 
tions,  mounting  hardware  and  transformer, 
custom-made  with  your  callsign. 

The  ultimate  in  shack  decor  is  available 
in  neon  red.  clear  blue,  orange,  white,  sky 


blue.  rose.  pink,  or  green.  Your  sign  will  be 
mounted  between  two  durable  sheets  of  clear 
acrylic  and  comes  with  a  one-year  limited 
warranty.  These  signs  are  also  available  with 
a  bottom  accent  strip,  border,  or  other 
custom  design. 

The  basic  custom  unit,  tested  and  deliv¬ 
ered.  is  priced  at  $225.  For  ordering  infor¬ 
mation.  please  contact  (include  an  SASE) 
Just  Neon.  409  James  Street.  Utica,  NY  13501; 
(315)  724-9150;  FAX  (315)  792-9032.  Or 
circle  Reader  Service  No.  206. 


AMSOFT 

AmSofl  has  released  its  new  1994  edition 
of  “The  World  of  Ham  Radio”  on  CD-ROM. 
New  this  year  is  the  inclusion  of  the  FCC  am¬ 
ateur  radio  license  database.  CALLSIGN  will 
search  over  700.000  new  and  previous  call- 

signs,  and 
find  any 
licensed 
amateur  in 
just  sec¬ 
onds. 

Users 
can  view 
CALL- 
SIGN  on¬ 
line  or 
save  to 


CURRY  COMMUNICATIONS 

Curry  Communications  has  introduced  the 
DX2000  Active  Antenna,  a  professional-grade 
low  frequency  broadband  antenna  covering 
the  LF  and  VLF  frequencies  from  3  kHz  to 
480  kHz.  The  revolutionary  design  will 
improve  reception  without  considerable 
expense  or  real  estate. 

Many  hams  and  other  radio  enthusiasts 
enjoy  monitoring  the  LF  and  VLF  bands, 
receiving  European  longwave  DX,  aeronauti¬ 
cal  beacons.  1 750  meters,  and  other  signals  of 
interest.  The  major  drawback  is  noise.  This 
special  antenna  optimizes  the  signals  below 
500  kHz — especially  in  urban  and  suburban 
environments. 

For  more  information  contact  Curry 
Communications.  737  North  Faimew  Street. 


disk.  Also  new  for  1994  is  a  front-end  menu 
system  called  CDVIEW.  CDVIEW  will 
operate  the  disk  with  simple  onscreen  com¬ 
mands,  online  help  files,  and  instant  informa¬ 
tion  files  from  anywhere  within  the  CD-ROM. 

Over  7,000  program  files  cover  many  of  the 
latest  software  releases  for  amateur  radio.  Sub¬ 
jects  include  antennas,  CAT.  CW,  engineering, 
exams,  formulas,  logging  programs,  MUF. 
multi  mode,  controllers,  packet.  RTTY.  satel¬ 
lites.  SWL.  weather  tracking,  and  much  more. 
AmSofl  has  placed  all  of  these  programs  on¬ 
to  one  ISO-9660  IBM  compatible  CD-ROM 
priced  at  $40  plus  shipping  ($3  USA.  $5  for¬ 
eign).  For  more  information  or  to  order  con¬ 
tact  A mSoft.  P.O.  Box  666.  New  Cumberland. 
PA  17070-0666;  (717)  938-8249;  FAX  (717) 
938-6767.  Or  circle  Reader  Service  No.  203. 


Burbank.  CA  91505;  (818)  846-0617.  Send 
SASE  to  receive  free  catalog.  Or  circle 
Reader  Service  No.  205. 


RF  INDUSTRIES 

RFI  has  announced  the  stainless  steel  Grip¬ 
per  Nipper  hand  tool  Model  RFA-4084.  This 
unique  wire  cutler  will  hold  a  cut  piece  of  wire 
firmly  in  the  cutter  until  it  is  released  by  open¬ 
ing  the  tool.  This  feature  eliminates  a  major 
problem  with  most  cutting  pliers:  small  pieces 


of  wire  Hying  from  the  tool  into  equipment, 
where  they  can  cause  short  circuits. 

The  RFA-4084  Gripper  Nipper  is  priced  at 
$12  and  is  available  at  RFI  dealers.  For  more 
information  contact  RF  Industries.  Ltd.,  7620 
Miramar  Road,  San  Diego.  CA  92126;  (800) 
233-1728.  Or  circle  Reader  Service  No.  207. 
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Radio  Fan 


FEATURES 

Yaesu 

FT-530 

Kenwood 

TH-78A 

Alinco  j 
DJ-580 

!  loom  I 
k^W-21AT| 

Memory  Channels 

82 

50 

40 

70 

Slide-out  Lithium  Battery 

YES 

NO 

NO 

NO 

Dual  CTCSS  Decoder 

YES 

NO 

NO 

NO 

|  Battery  Voltage  Readout 

YES 

NO 

NO 

NO 

1  Automatic  CTCSS 
|  Tone  Search 

YES 

i  •  ■  '  :. 

:  ....  .. 

NO 

NO 

NO 

Transmit  Battery  Saver 
|  (Repeater  &  Simplex  Operation) 

YES 

■ 

NO 

NO 

NO 

|  Built-In  Vox 

YES 

NO 

NO 

NO 

|  One  Touch  Reverse  Button 

YES 

NO 

NO 

NO 

Dual  In-Band  Receive 
(V+V  U+U) 

YES 

>  ■  - 

YES 

NO 

YES 

Programmable  External 
|  Speaker  Audio 

YES 

■  ■ 

NO 

NO 

NO 

Optional  Digital  Display 

Mic  with  “S”  Meter 

YES 

r  ■■  ?  ■ . 

NO 

NO 

NO 

AM  Aircraft  Receive 

YES 

YES 

YES 

YES 

The  Best!  the  rest? 


FT-530 

Dual  Band  Handheld 

1  Frequency  Coverage: 

2-Meter  130-174  MHz  RX 
144-148  MHzTX 
70  cm  430-450  MHz  RX/TX 
1  4  TX  Power  levels: 
w/FNB-25: 2.0,1.5,10, 0.5W 
w/FNB-27:  5.0,  3.0,15,  0.5W 
DTMF  Paging  and  Coded  Squelch 
’  AOT  -  Auto  On-Timer  with  built-in 
clock  and  alarm  functions 
IBS  -  Intelligent  Band  Select  (pro¬ 
vides  automatic  TX  band  select  on 
scan  stop) 

Backlit  keypad  and  display  with 
time  delay 

Built-in  cross-band  repeat  function 
APO  -  Automatic  Power  Off 
5  Watts  output  w/  FNB-27  battery 
or  12VDC 

2  VFO’s  for  each  band 

•  Accessories: 

NC-42  1  -Hour  Desk  Charger 
FNB-25  600  mAh  Battery  (2  watt) 
FNB-26  1000  mAh  Battery  (2  watt) 
FNB-27  600  mAh  Battery  (5  watt) 
FBA-12  6  AA  Cell  Holder 
CSC-56  Vinyl  Case  w/FNB-25 
CSC-58  Vinyl  Case  w/FNB-26/27 
E-DC-5B12  VDC  Adaptor 
YH-2  Headset  for  VOX 
MH-12A2B  Speaker  Mic 
MH-18A2B  Lapel  Speaker  Mic 
MH-19A2B  Mini  Earpiece  Mic 
MH-29A2B  LCD  Display  Mic  with 
Remote  Functions 
MMB-54  Mobile  Mounting 
Hanger 
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lo  other  dual  band 
handheld  beats  the  FT-530  on 
features  for  performance  and 
ease  of  use.  With  the  largest 
backlit  keypad  available, 

82  memories,  exclusive  Dual 
CTCSS  Decode  and  AM 
Aircraft  Receive,  the  FT-530 
is  simply  the  best  value 
there  is. 

Compare  for  yourself, 
then  forget  “the  rest.”  See 
your  dealer  for  the  best  dual 
band  handheld  you  can  buy. 
The  FT-53Q 


Performance  without  compromise .Sl 


©  1993  Yaesu  USA,  17210  Edwards  Road,  Cerritos,  CA  90701  (310)  404-2700 


Specifications  subject  to  change  without  notice.  Specifications  guaranteed  only  within  amateur  bands.  Some  accessories  and/or  options  are  standard  in  certain  areas.  Check  with  your  local  Yaesu  dealer  for  specific  details. 


Dynamic  performance  plus  handheld 
convenience— from  Kenwood 
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TH-78A/28A/48A 

FM  Handheld  Transceivers 
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KENWOOD 

... pacesetter  in  Amateur  Radio 


To  get  the  most  out  of  handheld 
communications,  choose  Kenwood's 
TH-78A  (1 44MHz/440MHz)  which 
offers  all  the  latest  features.  Or 
the  TH-28A  (144MHz)  and  TH-48A 
(440MHz)  single-band  transceivers, 
which  are  equally  impressive.  All 
three  represent  a  winning  com¬ 
bination  of  top-flight  technology 
and  ergonomic  design. 

Alphanumeric  memory 

Alphanumeric  data  (max.  6  characters) 
can  be  entered  directly  into  memory. 
Alphanumeric  message  paging 
In  addition  to  standard  DTSS  ana  paging 
functions,  alphanumeric  messages  can  be 
stored  in  memory  for  immediate 
transmission. 

Dual-frequency  receive 

In  addition  to  full-duplex  cross-band 
operation,  the  TH-78A  is  equipped  to 
receive  two  frequencies  simultaneously, 
even  on  the  same  band.  There's  also 
independent  double-band  scan  and  ABC 
(automatic  band  change).  The  TH-28A 
and  TH-48A  feature  dual-band  receive 
capability,  enabling  semi-duplex  cross¬ 
band  operations  (TH-28«->TH-48A). 
Frequency  coverage 
TH-28A:  118-173.995  MHz,  sub  RX: 
438-449.995  MHz;  TH-48A: 
438-449.995  MHz,  sub  RX:  136-173.995 
MHz;  TH-78A:  118-173.995,438-449.995 
MHz.  Transmit  on  Amateur  bands  only. 
(MARS/CAP  modifiable,  permits  required). 
2.5W  power  with  supplied  battery  pack 
5W  with  12  VDC  power  source  (PB-14, 
PB-17,  or  external  DC). 

Non-volatile  memory 
The  TH-78A  has  50  memory  channels 
(expandable  to  250  with  the  ME-1 
option),  while  the  TH-28A  and  TH-48A 
have  40  channels  (expandable  to  240 
with  the  ME-1  option). 


